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Abstract
GM sponsored this research to assist in its decision to establish an engineering
center in India. The objective of this research is to understand the benefits and challenges
faced by global companies in China and India.
The study focused on a few global companies (Delphi, General Electric, and
Motorola) that had engineering centers in both China and India. Two sets of data, direct
data and indirect data, were collected. Direct data include responses to surveys sent to
managers of these companies as well as personal interviews with executives of these
companies. Indirect data include economic data and company profiles from the Internet,
journals, company reports, and news releases.
The data collected indicate that establishing engineering center in emerging
market is beneficial to a global company. Companies that establish engineering centers in
China usually benefit from their capabilities in manufacturing and customer service.
Companies that establish engineering centers in India usually benefit from their
knowledge-based services and the availability of English speaking engineers. Major
challenges in these countries include cultural differences between the local employees
and the headquarters, lack of technical management resources, and government
regulations. Overall, the benefits outweigh the challenges.
This research concludes that GM should establish a carefully focused technical
center in India that focuses on research relevant to emerging markets or on software
development that would have potential benefits to GM.
Thesis Advisor: Warren Seering
Title: Professor of Mechanical Engineering
Thesis Advisor: Eleanor Westney
Title: Professor of Sloan School of Management
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Chapter 1. - Introduction
1.1. Reasons for establishing presence in emerging markets
In the 1980s, large companies focused their internationalization strategies on the
Triad Economies: that is, North America, Western Europe and Japan. In the 1990s,
however, the Triad Economies began to grow more slowly than the emerging market
countries. Large multinationals shifted their strategic focus to lower cost but faster
growing emerging markets, such as Latin America, Asia Pacific, and newly accessible
locations in Eastern Europe and Russia.
There are some common reasons for companies to establish a presence in the
emerging markets. Companies want to build market share and a recognizable identity in
the emerging markets where growth opportunities are attractive. Companies need to
locate at least some of their activities close to these markets so that they can meet the
needs and provide support to the local customers; if they establish manufacturing, to take
advantage of the lower costs, they need to build a local supplier base. Expansion
strategies targeted at local emerging markets have drawn increasing amounts of
investment in the last decade.
As companies set up operations in these emerging market countries, they found
that these also provided lower-cost sources of capabilities and production locations that
could be leveraged elsewhere in their extended networks. For example, ABB
manufactured generators in Poland that they could sell into their established European
markets with a significant cost advantage. Emerging markets provided an increasingly
important location for export platforms for many Western multinational corporations.
In setting up such operations, companies often hired local engineering talent to
support their local activities. In some cases, the cost advantage and the high quality of
engineering and scientific manpower became a significant factor in making location
decisions. Two locations in particular have emerged as attractive sources of large
numbers of well trained and relatively low cost technical talent: China and India.
The purpose of these companies whom set up the engineering centers in emerging
markets is to tap into and further develop local technical talent and capabilities.
Emerging markets like China and India have a huge pool of talented engineers and
14
scientists with salaries much lower than in developed countries like the United States and
Europe. Companies can also take advantage of the lower cost of the suppliers. In
addition to serving the local market, operations in these lower-cost countries can also
serve the regional Asian market, or even global markets. The engineering centers share
their innovative knowledge and products with the rest of the subsidiaries in other
countries and their headquarters. In addition, they can provide technical support for local
marketing and sales and for qualifying and utilizing local suppliers.
There are many examples of companies that have set up engineering / technical
centers in China and India. ABB has a software development center in India and plans to
set up a presence in China. Unilever, Procter and Gamble, Cummings Engines, and IBM
all have technical centers in China and India.
Although India, similar to China, is also a large and important emerging market
country, more foreign companies historically have set up the manufacturing and
engineering / technical centers in China than in India, and those that have centers in both
countries usually established their China center before their India center. There is much
to be learned from looking at the experience of these companies and comparing the
challenges encountered and the benefits derived in each location.
1.2. Scope of the thesis
One of the goals of this thesis is to provide information and recommendations for
companies who want to set up engineering centers in the emerging market countries such
as China and India. Information will also be provided to assist in strategy development
for the creation of engineering centers. The advantages and disadvantages in setting up
the engineering center will be analyzed, and as a way of using the findings from the
study, the final chapter will consider possible strategies for a single company, General
Motors, developing a strategy for expanding technical capabilities in these two countries.
Three companies that have set up their engineering/technical centers in China and
India will be analyzed. These companies are Delphi, General Electric and Motorola.
These companies were chosen because they have an established presence in China and
India for a long period of time. All three have engineering/technical centers in these two
countries, and all three are consumer-focused high technology industries, which are
15
similar to General Motors. Based on the corporate information, the corporate model and
strategy of each of the three companies will be analyzed. This corporate information
includes: corporate profile, history, local strategy, structure, local projects, local
investment and local market size. The local human resources management and training
for the companies are listed as well.
The benefits achieved by the companies and the constraints and challenges in
setting up engineering centers will be listed and analyzed in the thesis. This could
provide a guideline for the companies who want to set up their presence in emerging
markets. The benefits and challenges can also be cross-analyzed with the corporate local
subsidiaries' model and strategy.
1.3. Methodology
Data for this thesis come from both public sources and direct data. Public sources
include press releases, the Internet, web sites of the companies, annual reports, and
internal reports. Direct data was obtained through personal interviews with company
officials and surveys sent to key employees of the companies. The survey is listed in the
appendix. The rationale and the survey are written in the appendix section.
1.4. Studies of the companies which have sites in China and India
1.4.1. Introduction
The rest of this chapter presents some of the key frameworks used to analyze the
three companies chosen to provide benchmarking data on engineering centers in China
and India. The following chapter (Chapter 2) provides an overview of the location
factors that attract foreign companies to set up operations in China and India. The next 3
chapters contain benchmarking results from 3 different companies: Delphi, GE and
Motorola. Each chapter focuses on one of the companies, and presents a profile of the
company, an overview of its strategy and vision and of its operations in China and India.
All the information listed for the companies and the survey results will be analyzed
according to the companies' operation model, strategic roles and relationship with the
headquarters and the overseas subsidiaries. The results from the benefits and the
16
challenges that the companies faced is a source of learning for the companies who plan to
or already have presences in these emerging markets.
Before we dive into the data, let us introduce the operating models used to
analyze them.
1.4.2. Company Operating Model
1.4.2.1. Strategic Roles of National Subsidiaries
In analyzing the overseas subsidiaries, their contributions to the companies need
to be understood and analyzed. Christopher Bartlett and Sumantra Ghoshal, in their
landmark study of multinational corporations,I provide a framework that is very useful
for understanding the role of national subsidiaries. The two critical dimensions to
analyze the contribution are the strategic importance of the local environment and the
strength and capabilities of the subsidiary. These two criteria can be grouped into the
following matrix.
Table 1. Roles of National Subsidiaries
Capability of Local Subsidiary
Low High
Importance
Of High
Local
Market
Low
Black Hole Strategic
Leader
Implementator Contributor
1.4.2.2. Strategic Leader:
This subsidiary can lead a particular business on a worldwide corporation. The
national subsidiary is located in a strategic and important market and has high internal
competence. The local subsidiaries need to partner with the headquarters to develop and
1 Christopher A. Bartlett and Sumantra Ghoshal, Managing across Borders: the
Transnational Solution (Boston: Harvard Business School Press, 1989)
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implement broad strategic thrusts, but the strategic leader subsidiary plays the key role in
those initiatives.
1.4.2.3. Contributor
The role of the subsidiary is to leverage its high levels of organizational and/or
technical competence to provide services or innovations that will be used in the broader
company networks. It takes its strategic direction from the headquarters or another
national subsidiary that has the role of the strategic leader. The competence of this local
subsidiary is high but the significance of the local market is low. However, this role is
difficult to sustain over time. Unless it can increase its challenges in the local market, the
subsidiary can find it difficult to identify opportunities for innovation, and its skilled and
the experienced personal may leave the company or go to work for the competitors.
1.4.2.4. Black Hole
The market in which the local subsidiary operates is very important to the
worldwide company; however, it only has minimal local capabilities. This market is
essential for maintaining the global position of the firm 2. The role as a black hole is not
an acceptable strategic position. The local subsidiary needs to focus on building up
resources and capabilities so that its can move to the role of strategic leader. This
approach is essential for the local subsidiaries but may be very difficult, expensive and
time consuming.
1.4.2.5. Implementer
The local or national subsidiaries do not have access to significant local
resources, capabilities and critical information, largely because the location is not
strategically important or endowed with strategically critical resources. They cannot
contribute to the companies' corporate strategies. The implementers can maintain the
commercial viability of the companies and provide the resources to implement the
outputs of the company's strategic and inventive processes. The role of the local
implementers is to implement a strategy developed in other markets or at headquarters.
18
2 Ohmae 1985
1.4.3. Organization Model
Bartlett and Ghoshal have also identified four different organizational models:
Multi-national, International, Global and Transitional Each of these has distinct
structural configuration, administrative processes and management mentalities.
1.4.3.1. Multinational Model
The multinational organizational model decentralizes the organizational
capabilities, assets, responsibilities and management processes by allowing the foreign
operations to operate independently in response to local market needs. The management
considers the company as a portfolio of independent businesses. Expatriate managers
sent out from the headquarters to the overseas units maintain the overall control and
coordination. The strategic objective of the local unit is to operate independently and to
optimize its position in the local environment.
1.4.3.2. International Model
The most important task of the company using this model is to transfer the
knowledge and expertise that it develops in its home market into the overseas units.
Management regards overseas operations as appendages to a central domestic
corporation. Thus, the local subsidiaries are free to modify or adapt the new products or
strategies to its local market, but not to develop independent or entirely new strategies.
The local subsidiaries depend on the parent company for new product development,
processes or ideas. The headquarters retains its control not only through its control of
technology and innovation but also through the use of management systems, especially
financial performance measurement systems and accounting and control systems. Many
assets, resources, responsibilities and decisions are decentralized, but the headquarters
has more control over the local subsidiary than in the Multi-national model.
1.4.3.3. Global Model
The third model is the global model. The global model involves the centralization
of assets, resources, responsibilities and decisions, which are tightly controlled by the
headquarters. The role of the overseas operations is to reach foreign markets to build the
global scale of the company. The objectives of the local subsidiaries are sales and service
to the local market, and low value adding operations; some of these may be present
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because of political pressure. The tasks of the local unit are to assemble and sell products
and to implement the plans and the strategies developed at the headquarters. This model
has less autonomy for the subsidiary, compared to the previous two models. Managers in
the global organizations focus more on the world market than the local markets.
Therefore the managers have less understanding of the local markets than those in the
other two models. Managers in the headquarters have tight control over the subsidiary
operations and over the flows of goods, knowledge and support.
1.4.3.4. Transnational Model
The fourth model identified by Bartlett and Ghoshal is the transnational model. In
this model, the home country operations become not the primary base of operations for
the company, but one subsidiary among many in the network. The "hub-and-spoke"
communications networks characteristic of the other three models give way to an
integrated network that links subsidiaries directly, instead of through the headquarters.
Capabilities are dispersed throughout the network, and subsidiaries take on the roles that
are appropriate given the strategic importance of their location and their organizational
capabilities. Bartlett and Ghoshal presented the Transnational Model as an ideal
organization for combining the efficiencies of the global model and the local
responsiveness of the Multinational Model. However, many companies (particularly
American and Japanese companies) have found it very difficult to implement.
1.5. Goal of the thesis
Using the models and the findings of the three-company study, a set of
recommendations will be developed for the company that wants to set up an engineering
center in China or India. These recommendations can also be the input for GM in
developing its strategies in setting up the engineering centers in India, which is the issue
addressed in the final chapter of the thesis.
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Chapter 2. Location factor
2.1. China and India as Markets
China and India are similar in many ways. They both have large markets with
good prospects for economic growth in the future. Therefore, companies are willing to
establish a presence in anticipation of future growth. Barriers to foreign direct investment
(FDI) have been falling in both countries. With the recent admission of China into WTO,
the barriers to FDI in China are falling even faster.
Not withstanding recent positive changes, both countries share some problems
that are common to emerging markets. Both are very large countries with strong local
governments and regulations and policies often vary across localities. Both are relatively
weak in infrastructure. (China ranked 61 of 75 and India ranked 66 in World
Competitiveness Report in overall infrastructure quality.) We will look at their
infrastructure later in the chapter.
2.1.1. Comparing Inward FDI
The following table compares the Inward FDI of China and India.
Table 2-1 FDI inflows 1995-2000 (millions of dollar)
1995 1996 1997 1998 1999 2000
China 35849 40180 44237 43751 40319 40722
India 2144 2591 3613 2614 2154 2315
Source: World Investment Report 2001, p.294, New York: United Nation
China has been a much more attractive location for inward FDI than India. There
are several reasons:
0 Restrictions are falling more rapidly in China, whereas India has greater government
restrictions on inward FDI;
0 China has much more rapid economic growth, presenting an attractive and growing
domestic market.
0 China has a strong manufacturing base and serves as a platform for manufacturing for
export. The supplier base is also better developed. In India, longstanding restrictions
on FDI and a low level of export-oriented industry have left India with a relatively
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inefficient manufacturing base, making it less attractive as a manufacturing export
platform.
Thus, Western firms are more likely to invest in China either in operations
oriented to the local market or in manufacturing for export markets.
2.2. China's Location Factor
2.2.1. The Economy of China
The most attractive factor to foreign investors in China is its vast potential market.
China's economy has been rapidly growing since the introduction of market economy by
Deng Xiao-pin. The rapid growth in the 1990s saw China becoming a world economic
power.
In 1998, China's gross domestic product (GDP) stood at 7,955.3 billion yuan, up
7.8% over the previous year. Of this, the primary industry increased 1,429.9 billion yuan,
secondary industry, 3,915 billion yuan, and tertiary industry, 2,610.4 billion yuan. The
following graph shows the rapid growth of the Chinese economy in the 1990s.
Graph 1. GNP growth of China in the 1990s
GNP from 1990 to 1998(unit: billion Yuan)
a) a) a) a) a) a) 0) 0) 0)
Year
Most of the private and foreign investments are located in these five provinces:
Guangdong, Zhejiang, Shandong, Jiangsu, and Shanghai. More than 85% of direct
foreign investment has been made in the coastal areas. China's main economic direction
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is to adjust, transform and boost processing industry to increase Chinese competency in
China and the foreign markets. China encouraged foreign investment in order to develop
rapidly.
2.2.2. China's Enterprise
The medium sized and small enterprises have played a major role in China's
economy. There are more than 10 million medium sized and small enterprises registered
as industrial or commercial institutions. These account for around 98% of total
enterprises. The number of private and foreign invested companies has increased rapidly
in China. The number of private enterprise has increased and is shown in the figure
below:
Graph 2. Growth in the number of Chinese private enterprises in the 1990s
Private Enterprise (unit: thousands)
Year
2.3. India's Location Factor
Foreign investment is attracted by China's growing economy. Although India's
economy is less attractive than China's economy, India still presents some attractions to
foreign investors. An especially successful example of this is the Indian software
capabilities.
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Indian Software Capabilities3
India software industries grew rapidly in the 1990s'. During the 1990s India's
software industry grew at 50% annually and by 2000, the software sector output grew to
$8 billion and exports rose to $6.2 billion. There are more than 1300 software firms in
India providing a range of software services targeted to foreign customers. Among
these foreign customers, the United States accounted for around 60%, Europe 23.5%,
Japan 3.5% and South East Asia 4% of Indian software exports. As of mid 1999, India
had five companies out of nine software development operations worldwide that had
achieved CMM level 5 (Carnegie-Mellon University, software Engineering standard).
One of the reasons for the success of software industries in India is the availability
of intellectual capabilities. India produces the second or third largest output of scientists
and engineers in the world. India also has many prestigious Institutes. These English-
speaking professionals can engage in the interaction and collaboration with programmers
in the United States and Europe. The low cost of these engineers and scientists is another
important factor for foreign investments in software development in India. In the last
few years, an Indian software engineer costs one-half to one -fourth that of an American
software engineer as illustrated in Table 2-9. The third reason is the social network
which connects Indian nationals in United States (e.g. Silicon Valley) with engineers and
managers in India. Around one third of the workforce in US technical companies
overseas are Indian professionals and some of the Indian managers encourage their
companies to conduct business with Indian software companies. The Indian government
also plays an important role in the success of the Indian software industry. The
government believes that the last hope of global business for India is software. The
barriers and tariffs imposed on foreign software investment have been decreasing over
the years. In the 1980s, India's government banned all foreign software investment and
hardware importers need to pay tariffs as high as 350% and wait four years for import
clearance. In 1986-88, the average tariff for computer imports was around 107% - 112%
duty. In the 1990s the new Indian government opened the software and hardware
industries to the outside world, and the tariff dropped to 30% and permitted 100% foreign
3 "The Indian Software Industry at the Millennium", Harvard Business School, July
24
2.3.1.
ownership of software in India. The support of the Indian government encouraged foreign
firms to open software, R&D and engineering centers in India. This move strengthened
the interaction between their organization and Indian suppliers and allowed development
work in the wholly owned R&D subsidiaries. The drawbacks in the Indian software
industry is the high turnover rate of around 30% per year and the salaries of skilled labor
in India that are increasing at a rate of 25% per year.
2.3.2. Other factors pertaining to India
These are factors that a company that invests in India should consider; however,
they may not necessarily be considered competitive advantages.
2.3.2.1. India's Financial situation:
In order to improve its financial situation, India has six fiscal development goals:
(1) restore the momentum of industrial growth, (2) ensure macroeconomic stability, (3)
raise investment, (4) provide impetus to social sector development, (5) reverse the decline
in agriculture production, and (6) calibrate the pace and character of integration with the
world economy4.
2.3.2.2. Tax
India tax structure has two levels: the central government and the state
government. The central government tax is the direct taxes including personal income
tax, corporate tax and indirect taxes like customs duties, excise duties and central sales
tax. The state tax is in addition to other local taxes. In order to encourage foreign
investment, the Indian government reduces the customs and excise duties and lowers the
corporate tax rates. Foreign companies are taxable on income.
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31,2000, "Academy of Management Executives" 2001 Vol. 15 No. 2
4 Source: www.biznetindia.com
Intellectual Capabilities of China and India
The intellectual capabilities of the work force are essential to successful
organization of an engineering center. We will use two metrics to measure and compare
the intellectual capabilities of China and India. The first metric of intellectual capabilities
is the education level of the work force as measured by the number of degrees, especially
doctoral degrees. The second metric is the amount of intellectual properties as measured
by the number of people engaged in R&D and the number of patents earned.
2.4.1. Rapid growth in the number of degrees earned in India and China
2.4.1.1. Reasons for Growth
The number of Engineering and Natural Science degrees earned in Asia has been
growing rapidly. Within Asian developing countries, the governments believe that
education and the universities can be the engines of economic growth through research
and innovation, in turn leading to high-technology products. They also have a conviction
that economic growth is dependent on the science and technology knowledge and its
connection to production. These education reforms focus on establishing research units,
universities, and graduate schools and acquiring well-trained professors. For example, in
China, the government not only builds the institutes, but it also encourages or even
requires the foreign enterprises investing in China to perform research, train the local
professors, and teach students in the universities. "The Chinese research universities are
expanding through more self-support from close alliances with, or ownership of, high -
technology industries and through international loans."5 . The companies in Asia also
invest heavily in graduate education in order to train and encourage more students to
work for them.
2.4.2. Growth observed
Given the reasons for growth in intellectual capability, the observed growth in the
number of highly qualified sciences and engineering professionals is phenomenal. Figure
2-1 below shows that the number of university degrees in S&E (Science and
Engineering) in Asia is larger than those of Europe and North America in 1997. Figures
' National Science Foundation, Science and Engineering Indicators-2000 page 4-25
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2.4.
2-2 and 2-3, illustrate the growth rate of doctoral and bachelor's degrees in S&E fields
that were earned in Asian countries from 1975-1997. It is notable that the number of
doctoral degrees earned in Engineering has been increasing at a rate of around 1000
degrees every two years. The growth is especially rapid in the 1990s and the number of
engineering doctorates in Asia has exceeded those of the United States.
Figure 2-1. First university degrees in S&E in selected countries, by region, 1997 or
most recent year.
Number of degrees
Engineering Natural El SocIal
400,000 ---- sciences sciences350,000 ... .... ......................... ..F .. ....
300,000 ------ - -..-.- -.
250,000 - - ------ -----.-.- ..-
200,000 --..--.-.-.- .--.--.-
-150,000 - -.-.-- .-
100,000 -.....-
50,000 - - --.--. -.--
0
Asia Europe North America
(Source: Science and Engineering Indicators-2000 page 4-17)
Figure 2-2 Bachelor's degree in S&E fields earned within selected Asian countries:
1975-96.
Number of degrees
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(Source: Science and Engineering Indicators-2000 page 4-17)
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Figure 2-3 Doctoral degrees in S&E fields earned within selected Asian countries:
1975-97.
Number of degrees
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(Source: Science and Engineering Indicators-2000 page 4-17)
Universities within the top five Asian countries are now producing more
engineering doctorates than universities within the United States. The gap is even larger
when we consider that fact that half of the doctoral degrees in the US are earned by
foreign students, the majority of whom are Asian (see figure 2-4). Other than Japan,
China and India have the greatest growth rate of doctoral S&E degrees in Asia. As
shown in figure 2-5, the doctoral degrees earned within major Asian countries (China,
India, Japan, South Korea and Taiwan) reached more than 18,000 in 1997.
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Figure 2-4 Doctoral NS&E degrees earned within US and Asian universities: 1975-
97.
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(Source Science and Engineering Indicators-2000 page 4-24.)
As Figure 2-5 shows, for nearly two decades Indian universities graduated much
higher numbers of individuals with science and engineering doctorates than did China.
However, in the late 1990s, China's rapid increase gave it a lead over India.
Figure 2-5 Doctoral S&E degrees in selected Asian countries: 1975-97.
Number of doctorates
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(Source: Science and Engineering Indicators-2000 page 4-23)
2.4.3. Breakdown by type of doctorate degrees earned in China and India
Since we are analyzing China and India in detail, we will focus on these tables
and graphs that describe the number of earned doctoral degree in science and engineering
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including number of doctoral degrees in natural sciences, math & computer sciences,
agriculture, social sciences and engineering.
Table 2-2 Earned Doctoral degree in science and Engineering in China and India in
1997
China India
All doctoral degrees 6,042 9,070
All S&E doctoral Degree 5,328 4,000
Natural Sciences 1,678 2,950
Math & Computer Sciences 334 NA
Agriculture 348 715
Social Sciences 325 NA
Engineering 2,643 335
Source: Science and Engineering Indicators -2000 page: A-245 - A249 (Appendix table 4-27)
Figure 2-6: China & India Doctoral degrees in S&E in 1997
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Figure 2-7: Earned Doctoral degree in science and Engineering in China
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Figure 2-8: Earned Doctoral degree in science and Engineering in India
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Source: Science and Engineering Indicators -2000 page: A-245 - A249 (Appendix table 4-27)
From the above data, we can see that India has more doctoral degrees than China,
but China has more doctoral degrees in Engineering than India. Especially notable is the
rapid growth of the number of doctoral degrees in China. While the number of doctoral
degrees in India has remained relatively constant, the number of doctoral degrees in
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China tripled from 1990 to 1997 and the number of science and engineering doctoral
degrees had a five-fold increase.
These data show that if companies plan to set up their engineering centers in
China or India, they will have a large pool of highly educated engineers to perform
research for them.
2.4.4. Involvement in R&D
The governments envision that education will lead to investment in hi-tech
industry and thus fuel economic growth. It is obvious from the rapid growth in number of
doctorates that the education side of this vision has been quite successful. However, do
such increases lead to increases in R&D activities? Looking at China as an example,
among the engineers and scientists trained in the universities, many of them (around
675,000 person) engaged in R&D. There were 105,345 patents certified in China in year
2000. Table 2-3 documents the increase in various R&D activities in China from 1997 to
2000. Table 2-4 compares the output of China's R&D activities with that of India.
Table 2-3: R&D in China.
1997 2000
Number of Scientific Technological 22531 28461
Research Institution
Number of Persons Engaged in Scientific 288.6 319.0
and Technological Activities (10,000 person) (10,000 person)
Number of Scientist and Engineers 166.8 200.4
(10,000 person) (10,000 person)
Number of People Engaged in R&D 83.1 89.3
(10,000 person) (10,000 person)
Scientist and Engineers engaged in R&D 58.9 67.5
(10,000 person) (10,000 person)
Total Patents certified 50,992 105,345
Source: China Statistical Yearbook 2001
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Table 2-4: Number of Patent Applications and Scientific and Technical Journal
Articles in China and India.
China India
Patent Application filed 82,289 10,108
(1998)
Scientific and technical ,081 8,439
Journal articles (1997)
Source: World Development Indicators 2002, page 310-312
The numbers of scientific and technical journal articles produced in China and
India are about the same. However, China has many more patent applications than India.
This variance likely occurs because of China's focus in developing manufacturing where
patents are an important part of competitive advantages. In contrast, India has been
focusing on the software industry where patents are more difficult to obtain and more
difficult to protect.
These data conclusively demonstrate the intellectual capability of China and
India. When foreign companies invest in China and India to conduct research or to
participate in joint projects with the leading universities, they should be assured of China
and India's technological capabilities.
2.5. Wages and Productivity in China and India
In addition to the intellectual capabilities that attract the foreign investment to
China and India, wages and productivity are other primary reasons foreign companies
choose to invest in sectors such as engineering and manufacturing. Table 2-5 and 2-6
give some preliminary data in labor cost and productivity.
Table 2-5: Labor cost and productivity of Chinese workers.
1980-84 1995-99
Labor cost per worker in $472 per yr $729 per yr.
manufacturing
Value added per worker in $3061 per yr $2885 per yr
manufacturing
Source: World Development Indicators 2002, page 60-61
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and productivity of Indian workers.
1980-84 1995-99
Labor cost per worker in $1035 per yr $1192 per yr.
manufacturing
Value added per worker in $2108 per yr $3118 per yr
manufacturing
Source: World Development Indicators 2002, page 60-61
The appeal of China and India as manufacturing sites has been well established.
When it comes to engineering cost and productivity, we need to look at more specific
breakdown. Table 2-7 and 2-8 give such specific breakdown in areas of our interest for
China.
Table 2-7: Employment cost in China.
1997 1998 1999 2000
Number of 1,860,000 1,780,000 1,730,000 1,740,000
Employed at the
year-end (p112-3)
Avg. Wage of 9,049 Yuan" 10,241 Yuan 11,601 Yuan 13,620 Yuan
Staff and Workers (US$1154) (US$1300) (US$1472) (US$1728)
per year (p.138-9)
Source: China Statistical Yearbook 2001
Table 2-8 Average Wage of Staff and
Polytechnic Service in year 2000.
Workers in Scientific Research and
Overall Average: 13,620 yuan (-US$1728)
Scientific Research: 13,602 yuan (-US$1726)
Natural Science Research: 13,232 yuan (-US$1679)
Social Science Research: 13,006 yuan (-US$1650)
Other Science Research: 15,413 yuan (-US$1956)
Engineering Design: 14,899 yuan (-US$1890)
Source: China Statistical Yearbook 2001, page 141
The comparison of China and India's low employment cost to that of United
States and other developed countries is obvious when we use the Software industry as an
example (Table 2-9).
6 Exchange rate: 1 US dollar approximately equals to 7.88 yuan.
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Table 2-6: Labor cost
Table 2-9: Software Industry Cost Comparisons (Index).
Country Programmer System Analyst
USA 1164 1124
Japan 1293 1185
Germany 1351 1196
France 1135 1307
Britain 781 1287
Mexico 652 658
India 100 100
Russia 80 84
China 75 80
Sources: The Economist (1994)
2.6. Infrastructure of China and India
China and India both suffer from underdeveloped infrastructures. Table 2-10
shows a comparison of some key measurements of the quality of their infrastructure.
Table 2-10 Comparing of China and India's infrastructure.
Category Mean China India
score Score Rank (out of 75 Score Rank (out of 75
regions) regions)
Overall 4.3 2.9 61 (after El Salvador) 2.6 66 (after Russia)
infrastructure
quality
Industrial water 5.7 5.0 55 (after Romania) 4.6 61 (after Indonesia)
availability
Road quality 4.7 4.4 48 (after Korea) 3.6 73 (after Sri Lanka)
Railroad quality 3.6 3.9 34 (after Zimbabwe) 4.9 21 (after Australia)
Port quality 4.4 3.7 51 (after Bulgaria) 3.3 57 (after Czech
Republic)
Air transportation 5.0 3.7 62 (after Philippines) 4.7 47 (after Czech
Republic)
Telephone/fax 5.5 5.4 49 (after Egypt) 5.1 57 (after Poland)
infrastructure quality
Source: The Global Competitiveness Report 2001-2002, Oxford University Press, pp. 388-392
The above comparison shows that China has a slightly better infrastructure than
that of India. India has exceptionally poor road quality, which may deter the entrance of
automotive companies. However, countries have a good railroad system.
Despite the poor overall infrastructure, one should keep in mind that, (1) both
countries are improving their infrastructure and (2) they are both very large countries and
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the discrepancy between the major cities and rural areas can be dramatic. Although the
overall quality of the infrastructure is poor, the major cities are often much better than the
overall average.
2.7. Conclusion: India and China at a glance
The following table shows major economic statistics of China and India in 2000.
Table 2-11: The key statistics of China and India.
China India
Population (millions) 1,250 998
GNP (US$, billions) (rank), year 1999 980 (7) 442 (11)
Exports (US$ billions), year 1998 207.8 44.7
FDI inflows, 1998 (US$ billions) 43.7 2.6
Share of FDI flows to developing 25.6% 1.5%
GDP growth rate (1990-1999) 10.4% 6.1%
Per capita income (US$) 780 450
World competitiveness scoreboard 31 43
Source: World Bank 2001, World Development Report.
Both China and India are emerging markets that are made attractive by the low
cost and great availability of intellectual workers. In both countries, overseas nations
have played key roles in their development in terms of knowledge transfer, reputation
building, and capital supply. There is also time zone advantage for Chinese and Indian
firms with 24-hour development by teams in India/China and United States.
In terms of economic development, China's economy is better developed than that
of India. China has a very well established base of low cost manufacturing capability.
However, in terms of knowledge-based services, for instance software industry, they are
comparable. India may have a slight advantage in the export of knowledge-based services
because of their larger population of English language speakers. Nevertheless, China has
more domestic capital and attracts more foreign investment into its hi-tech industries.
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Chapter 3. Delphi
3.1. Delphi History:7
Delphi has seven divisions and has evolved over 112 years. Delphi Automotive
Systems is a world leader in mobile electronics and transportation components and
systems technology. Delphi has approximate 192,000 employees and operates 1979
wholly owned manufacturing sites: 41 joint ventures, 53 customer centers and sales
offices, and 32 technical centers in 41 countries. The company's headquarter is located in
Troy; Michigan regional headquarters are located in Paris, Tokyo and San Paulo.
The company named Delphi was spun out from General Motors as an independent
company in 1995 and since then the focus has been on growing the non-GM business to
at least 50% of the total business. There have been some early successes; Delphi business
with Ford now tops $1 billion and it is among the top five suppliers to Ford. In addition
to that, Delphi is Toyota's largest supplier outside of Japan.
In Asia Pacific, Delphi has more than 18,000 employees, 14 customer centers and
sales offices, 18 manufacturing facilities, 20 joint ventures and four technical centers.
Delphi Automotive Systems pursued more than 35 new contracts in the Asia Pacific
region in the first quarter of 2001. These new contracts, averaging three years in length,
are for 23 different products and support 19 customers in Asia Pacific. Delphi Asia
Pacific sales are very profitable and brought more than $2.1 billion in 2000 to Delphi and
is expected to exceed 10% of total sales in 2001. Forecasts show that the region could
have sales of $3.2 billion by the end of 2003. Delphi's presences in Asia Pacific region
continues to grow while it gains brand recognition and market share. Delphi continues to
focus on the development of business with Asian equipment manufacturers.
3.2. Delphi's business and products
Delphi has three main business sectors - Dynamics and Propulsion; Safety,
Thermal & Electrical Architecture; and Electronics and Mobile Communication.
Delphi's focus is on customer satisfaction in the global market through technology
leadership, quality, world class cost levels and responsiveness. Delphi's major product
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groups are: Delphi Automotive Systems, Aftermarket Operations, Audio and Mobile
Multimedia Systems, Electrical/Electronic System, Energy Systems, Engine Management
Systems, Intellek Sensors and Actuators, Interior and Occupant Protection Systems,
Microelectronics, Ride and Handling System and Thermal System.
3.3. Delphi's Vision
Delphi's vision is to be recognized by their customers as their best supplier.
Delphi has a passion to exceed their customers' expectations at every opportunity.8
Delphi holds themselves accountable to the highest standard of their responsibility to
society and make an effort to build and maintain effective relationships with the
communities and institutions with which they interact. Delphi focuses on their
customers' expectation so that they will perform everything right, the first time and every
time. James A. Spencer, Delphi vice president and president of Delphi Asia Pacific said
that Delphi's competitive strength depends on their ability to continually develop new
products and technologies for their global markets.
3.4. Delphi's global operation9,10
3.4.1. Technical Centers
3.4.1.1. Current Set Up
Delphi currently has 31 technical centers. Currently the technical centers are
"across the street from major customers".
31 Technical Centers
Customer Customer Customer
Technical Center Technical Center Technical Center
7 http://www.delphi.com/corporate/
8 http://www.delphi.com/news/mission/
9 www.delphi.com
10 Interviewed with Meeting with Donald L Runkle, Executive Vice President, Delphi
Automotive Systems and President Dynamics and Propulsion Sector
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Among the technical centers is a small but growing facility in Bangalore, India
which was set up to undertake engineering software activities. Each of these global
technical centers is located where there is a major customer and acts as a
coordination/customization point for the specific requirements of that customer.
However, Delphi would like to improve the current operation by planning for the Target
Set up in order to improve its efficiency.
3.4.1.2. Targeted Set Up
The following diagram explains the targeted set up for Delphi.
Multiple
C1stomer5
Technical Center
8 Technical Centers
Multiple
Customers
Technical Center
Multiple
Technical Center
Tokyo Paris
Regional System Centers
Frankfurt Detroit Sao Paulo
3 Component Centers
Mexico China Poland
In this targeted set up, the component centers would be set in low cost countries
and would specialize in specific components, e.g. half shafts, etc. The system centers are
geographically located in all the major automotive centers of the world. The system
centers will integrate components and deliver the standardized integrated product to
customers. The respective technical centers will then engage in customization required
for specific customers.
The tier two and three suppliers will also support this structure at all levels.
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This will enable global work sharing, balance capacities, and reduce costs. The
difficulties in implementing this will be:
1. Connecting the engineering tightly to the component centers so that the development
process is standardized and carried forward without delay or mistakes
2. There are different skill levels at the component centers. The productivity of
component centers has been found to be markedly lower than technical centers.
Centers in countries like India may score over Mexico in this respect.
3.4.2. Operating Divisions
A Director of Engineering leads each Operating Division with global
responsibility. All divisions have a common problem solving process and have
standardized function. Delphi is a fully contained business and operates based on each
division. Under each director is a chief engineer for a particular product, such as
converters, etc. Under the chief engineer is a project engineer for specific development
work.
A task team composed of 6 chief Engineers forms the DPRG (Divisional Review
Group) who meet to make a business case for any new quote and meet once a month.
They make sure if sufficient resources have been allocated for the project and engage
around the project if secured. They are assigned with a certain budget but they are free to
make any decision. Therefore, they do not have to go back to the Head Quarter to make
the decision.
3.4.3. Task Team
A task team for each function oversees the worldwide engineering function across
the divisions. They allocate tasks to various divisions, functions and regions. The task
team monitors the Product Development Processes (there are about 30 different
processes). The objective of such monitoring is to make sure that all the divisions are
using standardized processes. A process chart is colored in green, yellow and red to show
which processes are common (green), defined commonly but still to be used commonly
(yellow) and not defined or used commonly (red). The advintage of using common
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processes is the ability to drive innovation across divisions and measure performance
across divisions and manufacturing/engineering centers.
3.4.4. Decision Making and Flow of Resources
Each division is fully self-contained with all functions including HR,
manufacturing, etc. The only centralized functions are Legal and Treasury. All decisions
on resources, projects and initiatives are taken by the Corporate Task Team, which
includes the six directors of the divisions. Once a decision is made, each division is a
party to the decision and must find resources from within their respective budgets to
undertake the project.
A small-centralized engineering group exists to define best practices but most of
the engineering functions happen within the respective divisions.
3.4.5. Role of JV's and Alliances
Joint ventures and alliances are integrated into Delphi and follow common
processes. The objective is always to be a single company and harness the benefits of
scale and scope.
3.4.6. New Initiatives
Set Based Concurrent Engineering uses the Toyota Lean Manufacturing System
as a template. Concurrent Engineering keeps a number of parallel and common product
development process solutions going concurrently for as long as possible before making a
specific solution.
3.4.7. Key concerns when globalizing operations
The first concern is to decide how much material needs to be localized or
purchased from outside vendors. It is very important to, "make it where you sell it." The
second concern is to employ nationals in running the organizational structure. The third
concern is to decide how to share the responsibilities between the national organization
and the US headquarters. The fourth concern is that a company needs to define a
mechanism to control/coordinate globally. For example, there is a need for the
corporation to centralize pricing: one local region may create prices base on the local
market, but that price may not be appropriate for other regions. This will create a major
problem for the corporation.
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3.5. Delphi's operation in India and China
One of the reasons that Delphi has set up engineering center in India and China
market because the Engineer cost there is lower than Europe and America. There is a lot
of engineering capacity in these two countries and the wages are significantly lower.
Delphi currently has 15 operations in China and 10 operations in India. There are many
barriers of entry into India and China. Therefore, when they entered the Chinese and the
Indian markets, Delphi thought that it was better to become a partner with some local
companies through which Delphi can understand how to do business with the local
government. In the mean time, Delphi gained lots of brand recognition. According to
J.T. Battenberg, Delphi chairman, CEO and president, "Delphi's presence in the Asia
Pacific region continues to increase, and we are gaining brand recognition and market
share.""
There are different models in running India and China operations. India has fewer
language barriers than China. However, China develops the auto industry more
aggressively than India.
Nevertheless, there are many successes and failures in learning how to do
business with the majority venture, minority venture and the wholly owned operations in
these markets. One of the problems in operating in China and India is the difficulty
finding suppliers with good quality and the challenge of getting equipments inside the
country. It is very important to find suppliers with good product quality in China since
70% of the parts purchased are from the suppliers and only 30% are made in house.
3.5.1. Delphi's operations and profile in China
In China, Delphi operates thirteen joint ventures, four wholly owned
manufacturing facilities, three customer service centers, one technical / research center,
one training center in Tshighua, and eight technical agreements (license agreements). 12
Delphi China Investment was founded in 1999 and it provides more flexibility in its
" Lexis-Nexis: " Delphi Attains Business Milestone in Asia Pacific", Date: May 23,
2001
12 Delphi Website: http://www.delphi.com/news/pressReleases/pr7350-02282002
"Beijing Delphi Wanyuan Engine Management Systems Expands Capacity and Moves
Location", February 28, 2002
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capital operation and allocation." It also provides support for new projects and
strengthens its long-term commitment in China. Delphi China currently supplies all
major automakers in China. Twelve of its fifteen ventures in China have been awarded
QS 9000 and/or ISO 9000 certificates. As of 1999, Delphi China had around 2000
employees and 90% of the products are exported. Seventy percent of its sales comes
from component supplies to GM. 14
3.5.1.1. The view of the President of Delphi Automotive Systems (China)
Marcus Chao, President of Delphi Automotive Systems (China) Holding Co. Ltd,
said in 2001 most products of its plants in China were exported to clients in America,
Europe and Japan. Total export volume was more than US$140 million, one-third of
total sales. Sales in the developed countries' mature market have improved the
international competitiveness of Delphi products and demonstrated that Delphi is ready
for China's WTO entry. Dr. Marcus Chao also said that China's automotive industry
may not be the world's most profitable and stable one, however, the future looks
promising 15 . He also said that in 1999, Delphi's ventures ranked in US$330 million of
sales; an increase of 20% year-on-year and US$100 million from export, raising 20%. 16
3.5.1.1.1. Delphi's Market and sales in China
Battenberg who is Delphi chairman, CEO and president., said, "Delphi's presence
in the Asia Pacific region continues to increase and we are gaining brand recognition and
market share. Our sales in the region increased by double digits in 2000 compared to
1999." 17
Delphi China Automotive experiences continued sales growth in China. As of
1998, Delphi predicted more than two million car and truck sales in 2000. The Chinese
auto industry grew 13% annually. It experienced 1.2% growth in 1996 and 7% in 1997.
The total sales volume of Delphi Automotive System (China) Holding Co. Ltd. reached
13 Lexis-Nexis, "Delphi and STEC create Joint Venture to Manufacture Door
Components in China", December 15, 1999
14 Lexis-Nexis, "Delphi makes Milestone Achievements", Jan 31, 2000
15 Lexis-Nexis "Delphi zooms with China Expansion", Jan 19, 1998
16 "Xinhua News Agency Xinhua Economic news service". January 3 1s', 2000
17 Lexis-Nexis, "Delphi Attains Business Milestone in Asia Pacific", May 23, 2001
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US$400 million in 2000 which continued a rising sales trend by following the sale
volume of US$280 million in 1998 and US$360 million in 1999.18
Delphi has made great progress in exploring new markets and getting new clients.
Delphi not only improved services to clients, but also paid more attention to
environmental protection. As an example, Delphi has supplied a new electric spraying
system to major Chinese automakers, including Changan, Changlhe and Songhauajiang.
In 2001, Delphi and Brilliance China Automotive Holding Ltd. will co-develop
engine management systems for Jinbei-Branded vehicles. Delphi and China Engine
Corp. will jointly develop engine management systems. Delphi also launched the Delphi
China Aftermarket operation. It provides a broad portfolio of replacement parts that cover
all vehicle makers, provides superior service and support to its aftermarket customers. 19
Currently, Delphi's customers in China include Shanghai Volkswagen, Shanghai
GM, and Dongfeng-Citroen.
3.5.1.1.2. Reasons for Delphi investment in China
The main reason Delphi wants to invest in China is to have a presence in the
Chinese market. In addition, Delphi wants to support domestic Chinese markets and
exports to other markets to establish the automotive business. Delphi chose China
because of its low manufacturing wages and inexpensive commodities. Eventually, this
can close the gap between Chinese automotive component industry and the world. China
is not only a great market for auto industry, the people in China can also help to improve
the technology of Delphi's products. Delphi chose to make joint ventures in Shanghai
since it can supply many of the Chinese-made components to be used in Shanghai-built
Buick for GM. Delphi hopes to be China's largest automotive parts supplier.
3.5.1.1.3. Challenges faced in China2 0
The following are challenges faced by Delphi in China:
* Lack of managers - It is costly to maintain a staff of expatriate managers in China,
however it takes times to train local Chinese for key factory positions.
18 Lexis-Nexis, "Delphi Attains Business Milestone in Asia Pacific", May 23, 2001
19 Lexis-Nexis, "Aftermarket Launch". January 1, 2001
20 Lexis-Nexis, "Delphi seek help from High Paid foreigners", Date: Dec 8, 97
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* Competition - It is difficult to make money because of competition and inefficient
production. Competition also increases with many Chinese suppliers' joint ventures
with foreign partners.
" Communication - Communication problems existed in the China's operations since
there are more than four languages in an operation.
" Quality of suppliers - Some of the suppliers cannot match the efficiency and quality
of western manufacturers.
* Quality of employees - The work ethic of some Chinese employees is not as strong as
the company would like, but it can be difficult to dismiss less productive employees.
3.5.2. India
3.5.2.1. Delphi's Operations and profile in India
Delphi entered India in 1995. As of 2000, Delphi has four manufacturing
facilities with total investment of Rs. 420 cores. All the wholly owned operations of
Delphi in India are ISO 9000 certified. Delphi India exported around Rs. 40 cores in
2000. The operations in India supply products to Delphi Europe. Delphi Auto in India is
the biggest player in gas-charged shock absorbers, which it supplies to Maruti. The
facilities in India are critical for growing Delphi's business in India and provide
comprehensive local support for all customers in the Asia Pacific region.
3.5.2.1.1. Products made in Delphi Automotive System in India
The factories in India produce the following products, through Delphi Energy and
Chassis System and Delphi Harrison Thermal System.
" catalytic converters and evaporative canisters
* wiring harness
" heating, ventilation, and air conditioning products
* gas and hydraulic filled shock absorbers
" half shafts, energy absorbing steering columns
21 Lexis-Nexis, "Delphi Auto Eyes 40% Growth in turnover", Date: July 13,2000
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Delphi's Market and sales in India2 2
India's population is around one billion people. Around three million passenger
cars travel the roads in India. India has attracted 14 global automakers to its major
manufacturing centers in Delhi, Bangalore, Mumbai and Chennai. This market size is
welcomed by automakers and global suppliers. According to Delphi's prediction, the
market for global suppliers for automakers in India is expected to worth $40 million.
In 1998, Delphi Automotive System in India produced heating, ventilation, and
HVAC and heat exchangers. This facility is located in Delhi and hired 60 employees for
HVAC and heat exchanger production and 170 employees for Chassis System.
In 1999, Delphi expanded its presence; Delphi became a partner with Maruti.
This HVAC unit has approximately 70% of India's automotive market share. In 2000,
Delphi Automotive System achieved a turnover of Rs. 316 cores in 1999-2000 and
expects a 40% growth rate. Delphi also made a formal entry to the aftermarket in South
India. Delphi had an idea of importing products from Delphi companies in other
locations in the world and selling them in India. Delphi India buys auto components
locally and sells them in the Indian replacement market under Delphi's brand. As of
1999, Delphi had four wholly owned world-class manufacturing facilities in India.
The fiscal year 2000-2001 was a difficult year for the major component
manufacturing companies. The growth in 2001 is flat and between 5-10% for
components. However, since the growth in India is dependent on the car market, Delphi
is still expecting a growth rate at 10-15%. Delphi gained 50% market share in drive shaft
in the aftermarket and the exports from India accounted 25% of the company's turnover.
Therefore, Delphi planned to invest over Rs. 400 core in its Indian operation with FIPB
approval.2 3
3.5.2.2. Indian Technical Center24
Delphi opened a Technical Center in 2000 located at the International Technology
Park in Bangalore and employed 250 people. This technical center develops software for
22 "Ward's Auto World"; Detroit; Dec 1999
23 Lexis-Nexis, "Delphi India Growth," June 16, 2001
24 Lexis-Nexis, "Delphi Automotive Systems Expands Software Capabilities with
Opening of India Technical Center.' May 16, 2000
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3.5.2.1.2.
Delphi's worldwide vehicle applications to meet the increasing demand for vehicle
software. Most of the employees will develop microprocessor software used in
embedded controls for electronic systems such as engine and power train controllers,
antilock brakes, radios, instrument clusters and air control system.
The new technical center will help Delphi to keep pace with the rapidly increasing
demand and is a part of a concerted effort at Delphi. There is a rapid increase in the
demand for mobile multimedia products in vehicles and therefore there is a increased
need for vehicle software engineering and development. This technical center will offer
the intellectual resources from Bangalore to Delphi.
The director of the engineering center, Ashok B. Ramaswamy, said that he had
confidence that the technical center will have the expertise and experience to support
Delphi's objectives in providing product features, differentiation and adaptability to
different vehicle customers. The vice president and president of Delphi Asia Pacific,
James A. Spencer, said that the India Technical Center would enhance their global
engineering capability by tapping the abundant technical talent available in India.25
3.5.2.3. Delphi's Engineering"
Delphi agrees that Engineering is a 24-hour-a-day activity in today's global
business environment. Delphi's U.S. and Indian sites are linked in a global Delphi
engineering network. This is now achievable through web-enabled design and
development tools. This can also enable Delphi to keep the projects moving forward
around the clock. This capability is very important since mobile electronics product
development lead times track the computer industry which has cycle times much more
rapid than the current automobile development cycles.
3.5.2.4. Challenges faced in India27
Delphi faces problems of business cycles, technology, and quality consciousness.
There is a higher risk for car component suppliers. The component manufactures do not
25 Lexis-Nexis, "Delphi Automotive Systems Expands Software Capabilities With
Opening of India Technical Center." May 16, 2000
26 Lexis-Nexis, "Delphi Automotive Systems Expands Software Capabilities with
Opening of India Technical Center.' May 16, 2000
27 Lexis-Nexis, "India: Higher Risk for car component suppliers." May 27, 2001
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have the products to service the globalized Indian passenger car industry. Indian
component manufacturers are not equipped to keep pace with the continuously fine-tuned
technology.
3.6. Delphi Survey result
3.6.1. Delphi China
3.6.1.1. The respondent's background
The respondent is at the management level from which he has knowledge about
the operations in China and India. He has USA citizenship. The highest degree he
maintained is BSME and MBA from the USA. He can speak English and Spanish
fluently. He travels two to three times per year outside the country on business related
trips. He has worked for Delphi for more than 15 years and he has more than 10 years of
experience working in the US before taking his current position.
3.6.1.2. Business and activities conducted in China
Delphi has engineering for local market, regional Asian Market. Delphi also has
manufacturing activities for the local Chinese market and sales office in China
The engineering activities include Product Definition, Testing, Quality Control,
Specification and Technical Support.
3.6.1.3. The importance of the R&D unit conducts in China:
The respondent ranked the importance of his R&D unit conducted in China for
the company. The question ask him to rank the activities of the unit on a five point scale
where I is "not important" and 5 is "very important". He ranked in three different
categories which are the most important, important, and slightly important.
1. The most important activities in China: (ranked as 5)
* Identifying and working with leading university
researchers.
* Identifying and working with technicians in excellent
suppliers.
" Modifying products to suit the local market.
" Modifying products to suit the (Asian) market.
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" Developing new products / technologies for the local
market.
" Developing new products / technologies for the regional
Asian market.
" Establishing good relationships with local governments.
" Providing technical support for products in the local
market.
" Building a technical presence to expand
possibilities/options for the future.
2. The Important activities (ranked as 3):
0 Conducting engineering work sharing through variable
time zones.
0 Keeping pace with competitors.
3. The Slightly Importance activities (ranked as 2):
* Performing fundamental / basic research.
Delphi utilizes and combines the three local capabilities: global efficiency, local
market responsiveness, and worldwide learning and innovation sharing. The local
subsidiaries focus on local market responsiveness, and the relations with the local
suppliers. The local subsidiary ranks in the innovation sharing of the local capabilities by
leveraging the local university researchers as the most important activity. However, the
local subsidiaries do not think innovation sharing and performing fundamental research
are important.
We can also measure the role of the subsidiaries from the information listed
above. We do so by evaluating the capability of the local subsidiary and the importance
of the local market. In this case, the local Chinese subsidiary of Delphi has high
capabilities because its activities includes "identifying and working with leading
university researches", and "identifying and working with technician in excellent
suppliers". In terms of importance, the local market is very important. The respondent
ranked the activities of modifying and developing products to suit the local and regional
Asian market as among the most important activities. With the high capability and the
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high importance, we therefore define the role of the local subsidiary as a Strategic
Leader.
Capability of Local Subsidiary
Low High
Importance High
Of
Local Market
Low
Black Hole Strategic
Leader>
Implementator Contributor
In addition to the above analysis, it is also very important to establish good
relationships with the local government when establishing and running the local
subsidiary in China. The respondent ranked that keeping pace with the local competitors
is also an important activity in China.
3.6.1.4. Company's China Model
The respondent answered this section based on the extent he agreed or not as it
applies to its engineering practice between the headquarters and the overseas unit. A
score of 5 means that he strongly agrees with a statement, a score of 1 means that he
strongly disagree with a statement.
1. Strongly agree on the following issues (score=5):
* Our company aims to have a common set of engineering process.
* Key technical personnel in this unit frequently consult with their
counterparts in technical units in other countries about technical
issues.
2. Agree on follow issues (score=4):
* Newly hired technical personnel in the Chinese operations are able
to make an important contribution to this unit's technical activities
almost immediately.
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* Key technical personnel in this unit know what skills and
technologies are located in other technical units within the
company.
3. Neutral on the issue (score=3):
* This unit's skills and technologies are well known to key technical
personnel in other locations within the company.
4. Disagree on the following (score=2):
0 Our company encourages each technical center to develop
distinctive approaches to solving problems.
0 Having geographically dispersed technical centers gives our
company a competitive advantage because of the variety of
approaches and solutions.
5. Strongly disagree on the following issues: (score=l)
* Having geographically dispersed technical centers increases costs of
coordination and integration within our company.
From the respondent's answers about the local engineering practices of the
company and from the previous chapter, we can determine that the company's model in
China is Global. Within the Global model, the company headquarters acts as the
centralized hub and controls many aspects of the company. In addition, the company
treats the world as strategically undifferentiated. The company is US (headquarters)
based and operated; all divisions have a common problem solving process and has a
standardized function. Delphi is a fully contained business and operates based on each
division. As mentioned in the previous sections, a task team for each business function in
the headquarters oversees the worldwide engineering function across the divisions and
allocates tasks to different divisions, functions and regions. The respondent also
disagrees that having geographically dispersed technical centers can provide the company
a competitive advantage because of the variety of approaches and solutions.
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Local Subsidiary's human resources
The human resources in the local subsidiary is highly utilized since the newly hired
technical personnel in the China operations are able to make important contributions to
this unit's technical activities almost immediately. The link between the local subsidiary
is very close to other technical units in other countries. The China unit frequently
consults with the other counterparts. The key technical personnel also know what skills
and technologies are located in which technical units within the company. The
respondent strongly disagrees that having geographically dispersed technical centers
increases costs of coordination and integration within the company.
1. Benefits much over expectation (score=5):
0 Improved access to local centers of technical excellence (e.g. University).
2. Benefits exceed expectation (score=4):
0 Access to high quality technical talent.
0 Understanding of local customer needs.
0 More rapid response to local changes and needs.
0 Development of new process and new technology (global center of
excellence).
3. Benefits Achieved (score=3):
* Reduced cost of technical development (e.g. lower labor cost).
0 Better understanding of local competitors.
0 Provided an outsourcing network for headquarter
0 (Collect and provide information for headquarter).
0 Increased product or project quality.
4. Benefits partially Achieved (score=2):
0 Increased speed of technology development.
* Global leveraging of local suppliers.
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3.6.1.5.
5. Benefits not Achieved:
0 Better relationship with local suppliers.
3.6.1.5.1. Challenges faced in China
1. Extremely Challenging:
* Excessive or unpredictable government regulation.
" Difficulty of getting honest and open communications about problems.
* Cultural differences in workers and/or management practices.
2. Challenging Issues:
" Language differences.
" Leakage of proprietary technology.
" Home country's engineers do not trust / understand local technical people.
" Local technical people do not trust / understand home country's
engineers.
3. Neutral:
" Cost of coordinating with technical groups in other regions.
" Technical competence of external technical partners.
* Availability of local technical management resources.
4. Not challenging:
0 Quality of engineering output.
5. Not very challenging:
0 Availability of local engineering resources.
0 High turnover of technical employees.
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Learning from the benefits and the challenges listed above:
From the respondent's answers listed in the previous section, we learn that
Delphi's model is global and its strategic role in China is as a strategic leader. The
respondent listed the important factors in setting up the local subsidiaries. We can cross
analyze the benefits and challenges faced by the local subsidiaries and compare them to
the importance of the local subsidiaries. We can therefore measure whether the company
can meet their goals.
The respondent listed that the access to local centers of technical excellence, the
access to high quality engineers, and reduced costs of technical development benefits the
company. These benefits show that Delphi is successful in accomplishing its most
important activities in identifying and working with leading university researchers. This
shows that Delphi can meet its goal of reducing engineering cost in China.
As mentioned in the previous section, Delphi's main goal in Asia Pacific region is
to grow and gain brand recognition and market share. Delphi focuses on meeting the
customers' expectations and Delphi's competitive strength depends on their ability to
continually develop new products and technologies for their global markets. Delphi can
meet this goal in China because of the local subsidiaries' presence allows Delphi to
understand the needs of the local customers and competitors. They can therefore have a
rapid response to local changes and needs. The Chinese subsidiaries are able to improve
the product and project quality, and can provide an outsourcing network for the
headquarters. The local subsidiaries are therefore able to develop new process and new
technology and become the global center of excellence. Although their presence in China
allows Delphi to have a better relationship with the customer, they cannot have a better
relationship with the local suppliers.
The most challenging issues are the cultural differences in workers and/or
management practices. This may cause difficulty in obtaining honest and open
communications about problems. Although there is availability of local technical
resources, there are scarce resources in management capabilities. Many managers do not
have extensive experience as China as a country is still in the beginning phase of
technical development.
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3.6.1.6.
The quality of the engineering output and the leakage of proprietary technology in
China are problematic for Delphi. This may be the reason that Delphi does not encourage
each technical center to develop distinctive approaches to problem solving. This can also
result in the home country's engineers failing to trust or understand the local technical
people, and vice versa.
Delphi has a big presence in China including 11 joint ventures, four wholly
owned manufacturing facilities, three customer service centers, one technical center and
seven technical agreements, all these investments point to a promising future for Delphi
in China. It allows Delphi to hire local engineers easily and this may be the reason the
turnover rate in Delphi China is low.
3.6.1.7. Linking Engineering Technical units across borders
In this session, we will analyze how the local subsidiary efficiently transfers
information and knowledge across borders. The respondent indicated that the most
effective way for the information and resources to flow is frequent communication via
telephone and e-mail. The long term transfer (>6 months) by technical personnel and
management from home country units and the short-term visits (<3 weeks) by the
technical personnel and management from home country units are the most effective.
The respondent also said that the frequent meetings of the top ranking managers is the
most efficient way to link the technical units to other border. The least effective ways
are the short term (1-6 month) transfers.
3.6.1.8. Conclusion to Delphi China
In conclusion, the China subsidiary just meets the initial expectations of the
company.
3.6.2. Delphi India
The same respondent responded for both surveys for China and India.
3.6.2.1. Business and activities conducted in India
Delphi has engineering activities in India for the local, regional and global
markets. Delphi has manufacturing activities for the local market and sales office India.
The engineering activities in India include Product Definition, Product Development,
Quality Control, Specification and Tech Support.
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The importance of the R&D unit conducts in India
The respondent ranked the importance of his R&D unit conducted in India for the
company. The question asks him to rank the activities of the unit into five categories.
(5=most import, l=least important). He ranked three different categories out of the five,
which are "5 - the most important", "3 - important", and "2 - slightly important".
1. The most important activities in India (ranked as 5):
" Identifying and working with leading university researchers.
" Identifying and working with technicians in excellent suppliers.
" Modifying products to suit local market.
" Modifying products to suit (Asian) market.
* Developing new products / technologies for local market.
" Developing new products / technologies for regional Asian market.
" Establishing good relationships with local government.
" Conducting engineering work sharing through variable time zones.
" Providing technical support for products in the local market.
" Building a technical presence to expand possibilities/options in the future.
2. The Important activities (ranked as 3):
* Keeping pace with competitors.
3. The Slightly Importance activities (ranked as 2):
0 Performing fundamental / basic research.
Delphi utilizes and combines the three local capabilities: global efficiency, local
market responsiveness, and worldwide learning and innovation sharing. In comparing to
the Chinese subsidiaries, the Indian subsidiary placed the importance of these capabilities
differently. The local subsidiary thinks that the most important activities are conducting
engineering work and sharing through variable time zones for the global efficiency.
Delphi also utilizes worldwide learning and innovation by identifying and working with
leading university researchers and building a technical presence to expand
possibilities/options in the future.
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3.6.22
We can also measure the role of the subsidiaries from the information listed
above. Delphi's Indian subsidiary has high capability because they participate in
identifying and working with leading university researches, and identifying and working
with technicians in excellent suppliers. The respondent rates the task of modifying and
developing of products to suit the local and regional Asian market as one of the most
important activities. Thus, we see that Delphi considers the local market as being very
important. We therefore define the role of the local subsidiary as a Strategic Leader.
Capability of Local Subsidiary
Low High
Importance
Of High
Local
Market
Low
3.6.2.3. Company's India Model
The respondent answered this section based on the extent he agreed or disagree
of statements that describe the engineering practice between the headquarters and the
overseas unit.
1. Strongly agree on the following issues (score=5)
* Our company aims to have a common set of engineering processes.
* Key technical personnel in this unit frequently consult with their
counterparts in technical units in other countries about technical issues.
2. Agree on the following issues (score=4)
" Newly hired technical personnel in the Chinese/Indian operations are able
to make an important contribution to this unit's technical activities almost
immediately.
* Key technical personnel in this unit know what skills and technologies are
located in other technical units within the company.
3. Neutral on the issue (score=3)
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Black Hole Strategic
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* This unit's skills and technologies are well known to key technical
personnel in other locations within the company.
4. Disagree on the following issues (score=2)
" Our company encourages each technical center to develop distinctive
approaches to solving problem.
" Having geographically dispersed technical centers gives our company a
competitive advantage because of the variety of approaches and solutions.
5. Strongly disagree on the following issues (score=l)
* Having geographically dispersed technical centers increases costs of
coordination and integration within our company.
From the respondent's answers about the local engineering practices of the
company and from the previous chapter, we can find out the company model in India.
The company's model in India is Global, which is the same as that of China. Thus the
respondent has affirmed that the model of Delphi is consistent between India and China.
However, using a global model also has its drawbacks; for example, the respondent also
disagrees that having geographically dispersed technical centers can provide the company
a competitive advantage because of the variety of approaches and solutions.
3.6.2.4. Coordination cost
The respondent disagrees that having geographically dispersed technical centers
increases the costs of coordination and integration within Delphi.
3.6.2.5. Benefits achieved in India
1. Benefits much over expectation (score=5):
" Reduced cost of technical development (e.g. lower labor cost).
" Access to high quality technical talent.
" Improved access to local centers of technical excellence (e.g. University).
" Development of new process and new technology (global center of
excellence).
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2. Benefits exceeded expectation (score=4):
* More rapid response to local changes and needs.
3. Benefits achieved (score=3):
" Understanding of local customer needs.
" Better understanding of local competitors.
" Global leveraging of local suppliers.
* Provided an outsourcing network for headquarter (Collect and provide
information for headquarter).
" Increased product or project quality.
4. Benefits partially achieved (score=2):
" Increased speed of technology development
5. Benefits not achieved (score=l):
" Better relationship with local suppliers
3.6.2.6. Challenges faced in India
1. Challenging Issues (score=4):
" Leakage of proprietary technology
" Home country's engineers do not trust / understand local technical
people
" Local technical people do not trust / understand home country's
engineers
2. Neutral (score=3):
" Cultural differences in workers and/or management practices
* Excessive or unpredictable government regulation
" Cost of coordinating with technical groups in other regions
" Technical competence of external technical partners
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* Difficulty of getting honest and open communications about problems
3. Not very challenging (score=1):
* High turnover of technical employees
* Quality of engineering output
* Language differences
* Availability of local engineering resources
* Availability of local technical management resources
3.6.2.7. Learning from the benefits and the challenges in India
The benefits can be cross analyzed with the importance in setting up the center in
India. The benefits, which exceed expectation in India, are from the Indian technical
capabilities. The Indian technical advantages include reduced cost of technical
development. For example one of the biggest reasons that Delphi wants to enter India is
the lower labor cost. The access to high quality technical talent and improved access to
local centers of the technical excellence (e.g. University), allow them to identify and
work with leading university researchers. As a result, the local subsidiaries can develop
new process and technology (global center of excellence) for the company. It can also
collect and provide information for the headquarters. As mentioned in the previous
sections, Delphi's technical center in India plays a role in keeping pace with the increase
in the technical demand in vehicle software engineering and development.
Delphi Automotive in India provides comprehensive local support for all
customers in the Asia Pacific region and supplies other products to Delphi Europe. This
Delphi's task is successful since its presence in India can provide better understanding of
the local customer needs and the local competitors. It can also provide global leveraging
of local suppliers. As a result, Delphi can respond to the local changes and needs more
rapidly. For some unknown reason, it is very hard to have a better relationship with the
local suppliers even with its India presence. As mentioned in the previous section,
Delphi faces problems of business cycles and lack of quality consciousness. Such
problems present a high risk for the car component suppliers.
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The most challenging issue facing Delphi in India is the leakage of the proprietary
technology. One of the drawbacks of the Delphi's Global Model is that most of the
important managerial and technical decisions are centralized in the headquarters and
made by the heads of the business groups. This may be one of the reasons that the home
country's engineers do not trust / understand local technical people, and vice versa.
Although there are many dialects spoken in India, most of the technical people
speak English fluently. Therefore, there are no challenges in languages differences.
There are abundant local engineering resources and the local technical management
resources available in India. The turnover rate of technical employees in India is low,
perhaps due to the size of Delphi and the opportunities within the company.
3.6.2.8. Linking engineering technical units across borders:
In this session, we will analyze how the local subsidiary efficiently transfers
information and knowledge across borders. The respondent indicated that the most
effective way for the information and resources to flow is frequent communication via
telephone and e-mail. The long term transfer (>6 months) by technical personnel and
management from home country units; the short-term visits (<3 weeks) by the technical
personnel and management from home country units are also considered as being most
effective. The respondent also said that the frequent meetings of the top ranking
managers is the most efficient way to link the technical units to other border. The least
effective ways are the short-term (1-6 month) transfers.
3.6.2.9. Conclusion for Delphi India:
In conclusion, the India subsidiary meets the initial expectations of the company.
3.7. Conclusion for Delphi
As compared to other companies surveyed, Delphi can be considered a new-
comer. Nevertheless, its vision is very clear and well defined. It wants to operate as one
company with standardized processes to ensure efficiency. Consequently, it was
successful in implementing a global model over its China and India operations. Delphi
has overcome the difficulty in maintaining standards across borders, and consequently,
benefits from their ventures - the greatest benefit being reduced cost.
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Delphi anticipated the foreseeable challenges in entering India and China: cultural
differences and government regulations. Indeed, they turned out to be challenging issues.
Nevertheless, Delphi was successful in finding quality engineers and kept the cost of
communication down. However, even with anticipation, Delphi was surprised and
disappointed by the quality of the local suppliers.
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Chapter 4. General Electric
4.1. Corporate Profile28
GE is a conglomerate which has a commitment to achieving customer success and
worldwide leadership in each of its businesses. GE was established in 1892, operates in
more than 100 countries, and employs 313,000 people worldwide. GE revenues in 2001
were $125.9 billion and international revenues in 2001 were $50 Billion, accounting for
40% of its total revenues. Its business includes diversified services, technology and
manufacturing.
GE was voted Fortune's most admired companies for the fifth year in a row 2 9 ,
"Global Most Admired Company" and the "World's Most respected Company" for 3
years. The reason GE became the most admired companies is its long history of training
great managers, its great CEOs, its culture of entrepreneurship and achievement.
GE has a worldwide leadership in most of its business. GE has four key growth
initiatives to achieve its worldwide leadership. The four key growth initiatives are:
Globalization, Services, Digitalization and Six Sigma. The first strategy is
globalization. Globalization means finding and attracting the unlimited pool of
intellectual capital around the world. Globalization also includes growing revenues by
selling goods and services in the global market, and participation in every activities such
as global sourcing.
The second strategy is Services. GE provides services such as traditional activities
and investing the new technology to improve the performance on the services provided
by GE. As a result, GE can improve its customers' competitive positions.
The third strategy is Digitalization. In this era of digitalization, GE's pursuit of
digitalization will rapidly change and improve the way they deal with vendors, customers
and partners. This provides a great growth opportunity for GE.
The last strategy to drive GE's business growth is Six Sigma. Six Sigma allows
GE to maintain the high quality of its products. Six Sigma is a method in defining,
28 www.ge.com, Apr 11,2002
29 Fortune Magazine, March 4, 2002
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measuring, analyzing, improving and controlling the quality of every product, process
and transaction.
4.2. General Electric China Operation
4.2.1. GE China History
GE developed trade with China in 1910 and has been one of the most active
foreign enterprises in China. GE acquired Anderson/Meyer Trading Company to provide
installation and servicing of the electrical industry in China in 1925. GE invested in the
Shanghai Electric Power Company in 1929 and therefore became China's biggest foreign
investing company. GE re-established its business with People's Republic of China in
1979. GE China Co., Ltd was set up in 1994.
4.2.2. GE -China 0
GE (China) Co., Ltd conducts various GE's projects in China and provides
service to GE's branches, joint ventures and affiliates in China. These services include
marketing, purchasing, currency management and after sales supports. GE (China) gives
logistics support and advice to GE businesses. It supports GE management training
programs with Chinese customers, partners and government leaders. GE (China) Co.
develops GE market and business resources in the rapid-growing markets to take
advantage of growing marketing opportunities. Various GE businesses produce a wide
range of products and services in China. GE China has opened 25 branch offices and
established over 30 joint ventures or wholly owned enterprises in China with investments
over US$1.5 billion.
4.2.3. GE China Executive Program (training programs for executives)
GE Executive Program meets annually at John F. Welch Learning Center in New
York. It allows GE to share its best practices with Chinese Executives and other
participants in order to improve their understanding of GE products, technologies and
services. More than 200 high-level Chinese managers and government officials have
participated in the program. This program last for two weeks which includes lectures at
Crotonville, visits to GE Corporate Research and Development and GE businesses at
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different locations, and meetings in Washington D.C. with U.S. Congressional
representatives. Lectures include Boundariless Organization, Change Acceleration
Process (CAP), Privatization and Joint Ventures, Business Performance Measurement, e-
business, HR practices, Top Management Market Valuation, Six Sigma, Merger and
Acquisition, and Cultural integration. Lecturers include both university professors and
senior GE managers.
4.2.3.1. GE Products in China
GE has many products developed in China, they include: GE Aircraft Engines,
GE Appliances, GE lighting, GE Medical Systems China (GEMS), NBC (Broadcast
Channel), GE Industrial Systems, GE Information System, GE Transportation System
(GETS), GE Plastics, and GE Power Systems (GEPS).
GE Aircraft Engines is the world leader in the design, production and sales of jet
engines for commercial aircraft. GE Aircraft has been active in China since the early
1980s and has established a network of 24 dedicated field service professionals covering
over 30 airline locations throughout China. This is located in Xiamen, and was
established to meet customers' needs for the manufacturing of components and sourcing
from China.
GE Appliances is one of the largest manufacturers of major home appliances in
the world and sells GE profile brand products in China. GE Appliances includes washing
machines, dryers, dishwashers, microwave ovens, air-conditioners, etc.
GE Lighting is a leading supplier of lighting products for global consumers,
commercial and industrial markets. GE lighting has been exporting its product to China
since 1989 and set up GE Jiabao Lighting in Shanghai in 1994. It also offers technology
support for GE lighting joint ventures and suppliers in Asia in 1996.
GE Medical Systems (GEMS) China was established in Beijing in 1979. GEMS
has offices and service centers in cities across the country. GEMS is expanding its
distribution network to improve services to the Chinese customer. GE Medical Systems
Industrial Park will serve as a base for engineering and development, manufacturing,
30 www.ge.com/china
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sales and marketing, and services of major medical diagnostic equipment. It will be a
center for customer education and products exhibition and begin operation in late 2002.
NBC (Broadcast Channel) is the leading U.S. Television network that broadcasts
outstanding news, sports, and entertainment programming. CNBC Asia was launched in
1995 and is an affiliate of NBC which shows live business new programming from Asia,
Europe and US.
GE Industrial Systems produces a complete range of products, systems and
services worldwide. It offers process automation systems and comprehensive system
solutions.
GE Information System China was established in Beijing in 1993 and it has major
clients in China. GE Information Services is implementing its localization plan by
providing local Electronic Commerce Investment in China through joint ventures.
GE Transportation Systems (GETS) has sold 420 locomotives in China since the
1980s. GETS manufactures and services high horsepower, diesel electric locomotives
for freight and passenger rail transport. It has a joint venture with GE Harris Railway
Electronics. GE tailors its train-automation system for the fast-growing mainland market.
At the end of 2001, there was a joint venture in Shenzhen. China's light rail and
underground rail cars are expected to number 4000 in five years offering great business
prospects for automation solution providers. GE shares four types of train automation
technology through the joint venture and seeks to reduce the costs of its solutions through
localization.
GE Plastics manufactures high-performance engineering plastics used in the
computer, electronics, office equipment, automotive, building and construction and other
industries. GE Plastics has a joint venture between GE and Toshiba in Shanghai to serve
local customers. This plant started operation in 2001. GE Plastics has built two wholly
owned polycarbonate-compounding facilities in Guangdong and Shanghai.
GE Power Systems (GEPS) is a global leader in the design, manufacture and
service of gas, steam and hydroelectric turbines and generators. GEPS has supplied
steam turbines for China for more than 75 years. GEPS develops local product capability
through joint ventures, and is committed to upgrade and provide support services to
Chinese customers. GEPS contributed another $2.48 billion in profits which now
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accounts for 30%of all GE's profits. GEPS invests heavily in Mexico, China and other
countries since it can recruit workers for the lowest wages possible.
4.2.3.2. GE Corporate R&D (CRD) Shanghai31
GE Corporate R&D Center has many researchers developing revolutionary
technology. CRD has over 2000 researchers at three facilities in US, India and China.
The researchers are multidiscipline; they are chemists, computer scientists, physicists,
microbiologists, systems engineers, mathematicians and engineers. GE Corporate R&D
in Shanghai China is a multi-disciplinary center organized into several laboratories. This
facility is located in Cao He Jing Hi-Tech Park in Shanghai. CRD China has a team of
40 scientists and researchers who focus on electronic and photonic technologies,
manufacturing and mechanical engineering, material science and chemistry and
information technology. CRD plans to double its size by the end of 2002.
This R&D Center has multidiscipline scientists and is integrated with the global
R&D team. They work closely with the engineers in Bangalore, India and engineers in
the USA.
4.2.3.3. GE CEO Jeff Immelt's View towards China3 2
Jeff Immelt's first and foremost goal is growth. He worked in China before and
looks at China from the worker's perspective. He had experience in the Medical and
plastics industry in China. He also spent time with customers and visited many cities in
China.
Jeff Immelt met Chinese President, Jiang Zemin, on October 8 th 2001. He said
that he came to China with the spirit of looking at the future. Jeff Immelt said, "GE is
pleased to have the opportunity to share its best practices with Chinese CEOs and help
enhance the management level of Chinese enterprises." 3 In return, President Jiang
expressed his appreciation over GE's China CEO program which is a unique top
management training program developed for CEOs of major Chinese state-owned
enterprises.
3 GE Corporate R&D website: http://www.crd.ge.com
32 GE Corporate R&D website: http://www.crd.ge.com
3 GE Corporate R&D website: http://www.crd.ge.com
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Jeff said that GE model's is based on three things, which make GE survive
through their most difficulty period of time after the September 1 1 ,th 2001 terrorist attack:
the first is diversity in GE's businesses; secondly, is that they have great operating
mechanisms to measure GE businesses with good GE data; and thirdly, GE has great and
talented people.
Jeff came to China when he was responsible for GE Medical Systems for many
years. GE came to China to focus in three areas. The first is that GE wants to be a very
good supplier to the local customer to ensure that the customers in China are treated the
same way as elsewhere in the world. The second is to develop capability in China. GE
not only thinks of selling in China when they came to China, they also want to make a
technology investment in China that can create exports and capabilities for the future.
GE does not just take from the customer base, but also invests in the country's capability.
The third is to invest in people. It is very important to make sure that all the people
working in China respect, honor and love the culture. GE also brings Six Sigma training
and development training.
GE views its progress in China as just beginning and looks to develop three major
opportunities:
" Sell products in China - this is the multi-national opportunity in China.
" Invest and do real technology development for the local market.
" Establish export base in China - invest in technology and manufacturing in China
and work with partners to develop exports.
4.3. GE India34
4.3.1. GE Globalization Vision and situation in India
GE global reach has expanded and is positioned at the center of every high -
growth region on the globe. According to Jack Welch, GE is positioning themselves to
service the global installed base of high-value products to sustain high growth for GE.
GE has been in India since 1902. In 1930, IGE was set up for sales of GE
products and services by GE business not represented in India. Currently most of GE's
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3 www.ge.com/in/
business world-wide have a presence in India. GE currently has more than 14,000 people
in GE India who are part of GE's global system. They include: aircraft engines,
broadcasting, capital services, industrial systems, lighting, medical systems, plastics,
power systems and transportation system. The type of venture of the businesses in India
includes joint venture, wholly owned subsidiary, a strategic alliance or a business
development and customer support presence. In 1999, GE's revenues and orders
exceeded US $1 billion in India.
In the next three years, GED will celebrate a century of its presence in India. GE
India has become a significant participant in wide range of key services, technology and
manufacturing industries.
The GE vision is to create another GE in India with highly talented and motivated
employee to develop world-class business that can compete in global markets with high
value, high quality products and services. GE envisions:
" A presence of all major GE businesses
" The highest standards of integrity and corporate citizenship
" World-class manufacturing capabilities
" Globally competitive products and services supplying GE' global network
* Motivated, energized employees who participat4e totally in GE's Global system
" Double digit growth into the 2 1s" century
GE wants to globalize every activity in the company. GE definition of
globalization is to capitalize on utilizing the intellectual capital around the world. In
1999, the globalization initiative was to search out and attract the pool of talent in the
countries where GE does business - from software designers and research scientists in
India to product engineers in Mexico and China. For example, GE works closely with
India's talent pool in software, engineering and research and development.
GE set up the Offshore Development Centers to pioneer the sourcing software
from India. GE also leverages India's engineering capabilities for some of its business to
develop and provide design and engineering services and analysis for several GE global
businesses.
The GE India Technology Center is India's first and largest multi -disciplinary
research center. This Center can provide critical technology, research and development
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for GE's global business. GE Transportation System has an Engineering Design and
Development Center in Bangalore to develop components for the locomotive systems and
railway customers. GE Aircraft Engines has ajoint venture with Tata Consultancy
Services (TCS). This Engineering Analysis Center of Excellence provides high-end
engineering analysis and related software development services to GE and its affiliates
world-wide. GE Industrial Systems has set up the India Design Center in a joint venture
with Satyam Computers called Satyam GE Software Services. GE capital is developing
centers of excellence for Accounting Services. GE also has a call center and transaction
processing in India.
Sourcing from India is a growing initiative for GE. GE is sourcing a number of
materials, components and finished products from India. Some GE businesses are also
supplying finished products into the GE global system; GE Motors India exports
fractional horsepower motors to its parent company.
GE is now a global company and the reason for the intensity of GE's
globalization efforts and success are reflected in the GE revenues in the past decade
which have grown at 6 % in the US and 17% globally.
4.3.2. GE R&D Technology Center
GE R&D mission is to make its customers successful by creating superior
products and processes to enable them to respond rapidly and effectively to their critical
needs and new business opportunities. India has multi disciplinary engineering and R&D
skills which can contribute to GE's multi-disciplinary research efforts. GE also has
several long standing and successful collaborations between India's national research
institutions. GE has established various centers across India to provide technology
research and development for GE's businesses worldwide. These centers are s.
" The GE India Technology Center
" The Engineering Analysis Center of Excellence
" The GE Transportation Systems Engineering Design and Development Center
" Satyam GE Software Services
3 "Bangalore, India", September 17, 2000
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The GE India Technology Center was set up in Bangalore with Rs. 1.76 billion
(US$40 million) to develop India's first and largest multi-disciplinary research center.
This center is an integral part of GE's global corporate R&D organization, with the
company's other technology centers including the US lab in New York to conduct
research, development and engineering for all of the GE's diverse businesses worldwide.
The GE India Technology Center will:
* Provide critical technology, R&D for GE's global businesses
* Create Global career opportunities for over 1000 research scientists and engineers
by 2001 end in India
* Be an integral element of GE's global R&D resources and expertise and will work
closely with GE's Corporate Research and Development Center NY, USA to
transfer, share and conduct different leading edge research, development and
engineering for GE's diverse global businesses.
Dr. Jean M. Heuschen is the Vice President and Managing Director of GE India
Technology Center. The Technology Center will support many key programs within GE.
As of September 2000, this center has 370 scientists and engineers- 75% with advanced
degrees. It is expected to grow to 1200 technologist and scientists by 2001.
4.3.3. The Engineering Analysis Center of Excellence
This is a joint venture between Tata Consultancy Services and GE which provides
high-end engineering analysis, and software development services to GE. It is located in
Bangalore. The center performs complex engineering analysis by utilizing India's core
technical and engineering expertise and infrastructure. GE Aircraft Engines is a key
contributor to this venture.
4.3.3.1. The GE Transportation Systems Engineering Design and
Development Center
This center was set up in Bangalore by GE Transportation Systems, a world
leader in diesel engine locomotive technology. This center was initially focused on
power and control electronics design software systems engineering, diesel engine
engineering and mechanical design to develop industry-leading, world-class locomotive
systems and components for GE's global railway customers.
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Satyam GE Software Services
This is also known as the India Design Center and is a joint venture between GE
Industrial Systems and Satyam Computer Services for GE Industrial System. The India
Design Center is involved in the design and development of new products related to
industrial systems using CAD/CAE and software solutions.
4.3.3.3. GE Global exchange Services
GE Global exchange Services Bangalore Engineering Center is a key member of
the new GE India Technology Center. The Engineering Center team joins four teams in
the US and teams in Manila (Philippines), Sunsbury (UK) and Dublin (Ireland). This
center provides GE Global exchange Services with global, 24x5 eCommerce engineering
capability. This is one of Asia's most respected sources of true eCommerce innovation.
4.3.3.4. Intellectuals in India
GE takes advantages of the intellectual talents in India. In May 2001, GE
expanded its talent search with online communication and a human resources web site.
This site is for recruitment and career development, designed to engage and introduce
potential employees to challenging and exciting opportunities at GE India and its various
businesses.
4.3.3.5. GE's Global Game Plan for India
GE's strategy is to reach a turnover of $2.5 billion by the year of 2005. GE is the
world's largest locomotives supplier to the US will need to meet the established emission
norms. Bangalore is where these locomotives are designed up to the solid modeling stage.
GE's Global Development Centers in India exported software worth $250 million
in 2000, and is making the company the largest software exporter in India.
South Asia CEO of GE Medical expects manufacturing to account for 50% of the
company's projected $1 billion revenue in 2005. GE has succeeded in leveraging the
manufacturing competencies in a country like India.
Jack Welch expected to push India as a major source of globalization
opportunities to the businesses within GE and manages this growing conglomerate by
fostering in India.
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4.3.3.2.
4.4. General Electric Survey results
4.4.1. General Electric China
4.4.1.1. The respondent's background
The respondent is the head of the GE R&D center in China. He has US
Citizenship. The highest degree he maintained is PhD. in Mechanical Engineering in
USA. He speaks English and Chinese fluently. He travels two to three times per year
outside the country on business related trips. He has worked in GE for two plus years
but he had 5-10 years of working experiences in China before taking his current position.
4.4.1.2. Business and activities conducted in China
General Electric has Engineering for local market, regional Asian Market and
global market. GE has R&D for local, regional Asian and global market. The
engineering activities include R&D, Product Definition, Product Design, Product
Development, Tech Sales Support, Validation and Testing.
4.4.1.3. The importance of the R&D unit in China
The respondent ranked the importance of his R&D unit conducted in China for
the company. He ranked in four different categories, which are "5 - the most important",
"4 - important", "3 - somewhat important" and "2 - slightly important".
1. The most important activities in China (ranked as 5):
" Identifying and working with leading university researchers.
" Building a technical presence to expand possibilities/options in the future.
2. The important activities in China (ranked as 4):
" Identifying and working with technicians in excellent suppliers.
" Performing fundamental / basic research.
" Establishing good relationships with local government.
" Conducting engineering work sharing through variable time zones.
3. The moderately important activities in China (ranked as 3):
* Modifying products to suit local market.
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* Modifying products to suit (Asian) market.
" Developing new products / technologies for local market.
" Developing new products / technologies for regional Asian market.
4. The Slightly Important Activities in China (ranked as 2):
* Providing technical support for products in the local market.
GE utilizes and combines the three local capabilities: global efficiency, local
market responsiveness, and worldwide learning and innovation sharing. However, the
company placed the importance of these capabilities differently. The local subsidiary
focuses in the innovation sharing and worldwide learning by leveraging the local
university researchers and building technical presences. GE also utilizes the local
capabilities for the worldwide learning and innovation sharing in ranking the importance
of conducting engineering work sharing through variable time zones.
We can also measure the role of the subsidiaries from the information listed
above. GE's Chinese subsidiary has high capability because its important activities
include identifying and working with leading university researches, and identifying and
working with technicians in excellent suppliers. On the other hand, the importance of the
local market is only moderate as the respondent rated the modifying and developing
products to suit the local and regional Asian market as only moderately important
activities. Therefore we conclude that the local subsidiary plays the role of a contributor
in the company's worldwide strategy.
Capability of Local Subsidiary
Low High
Importance
Of High
Local
Market
Low
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In addition to the above analysis, it is also very important to establish good
relationships with the local government when setting and running the local subsidiary in
China. GE CEO Jeff Immelt set up good relationships with the local government by
offering to train the CEOs of major Chinese state-owned enterprises through the GE
China CEO program.
4.4.1.4. Company's China Model
The respondent answered this section based on the extent he agreed or disagree
with issues pertaining to its engineering practice between the headquarters and the
overseas unit.
1. Strongly agree on the following issues (5)
0 Our company aims to have a common set of engineering process.
0 Our company encourages each technical center to develop distinctive
approaches to solving problem.
0 Having geographically dispersed technical centers gives our company a
competitive advantage because of the variety of approaches and
solutions.
2. Agree on the following issues (4)
0 Newly hired technical personnel in the China operations are able to make
an important contribution to this unit's technical activities almost
immediately.
0 Key technical personnel in this unit know what skills and technologies
are located in other technical units within the company.
3. Neutral (3)
" Having geographically dispersed technical centers increases costs of
coordination and integration within our company.
* This unit's skills and technologies are well known to key technical
personnel in other locations within the company.
" Key technical personnel in this unit know what skills and technologies are
located in other technical units within the company.
From the respondent's answers about the local engineering practices of the
company, we can conclude that the company's model in China is international, which
mean that the China subsidiary of GE is an off shot or appendage of its domestic
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business. The company is US (headquarters) based and operated, and it uses the exact
copy for its subsidiary in China. It is therefore a coordinated federation. Innovation is
done both in the home country and in the local subsidiary. The local subsidiary also
participates in performing of important fundamental / basic research. They also have a
certain amount of freedom in developing and modifying the product to suit the local and
Asian market. However, the headquarters establishes a common set of engineering
process for all the subsidiaries. In addition to the information listed in the previous
chapter, the US R&D center also sends some new technology or new product
development to the China R&D subsidiary. The local subsidiary is well integrated with
the global R&D team. The scientists in the R&D center work closely with the engineers
in Bangalore, India and the engineers in the USA. The local subsidiary, which is
geographically dispersed, can provide competitive advantages to the company because of
the variety of approaches and solutions.
4.4.1.5. Benefits achieved in China
1. Benefits much over Expectation:
* More rapid response to local changes and needs.
" Development of new process and new technology (global center of
excellence).
" Increased product or project quality.
2. Benefits exceed Expectation:
" Reduced cost of technical development (e.g. lower labor cost)
" Access to high quality technical talent.
* Increased speed of technology development.
" Improved access to local centers of technical excellence (e.g. University).
" Better relationship with local suppliers.
* Global leveraging of local suppliers.
* Provided an outsourcing network for headquarters. (Collect and provide
information for headquarters).
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3. Benefits achieved:
* Better understanding of local competitors.
4.4.1.6. Challenges faced in China
1. Challenging:
" Quality of engineering output.
" Language differences.
" Availability of local technical management resources.
" Cost of coordinating with technical groups in other regions.
" Home Country's engineers do not trust / understand local technical people.
2. Neutral:
" Availability of local engineering resources.
" Technical competence of external technical partners.
* Difficulty of getting honest and open communications about problems.
" Local technical people do not trust / understand home country's engineers.
3. Not Challenging:
0 Cultural differences in workers and/or management practices.
4. Not very challenging:
" High turnover of technical employees
" Leakage of proprietary technology
4.4.1.7. Learning from the benefits and the challenges listed
The model for General Electric is International, and its strategic role in China is
contributor. After we discovered the important factors in setting the local subsidiaries,
we could measure whether the subsidiaries met their goal by analyzing the benefits they
gained from the local subsidiaries and the challenges they faced there.
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As mentioned in the previous sections, GE came to China for three goals: to sell
products in China, to invest and do technology development and to establish an export
base in China. GE can achieve its goal to sell in China since the China subsidiaries allow
GE to understand the local market needs and changes, as well as to understand the local
competitors and set up a better relationship with the local suppliers. The local
subsidiaries achieve the benefits through the ability to develop new process and new
technology and improve the product and project quality. As a result it can provide more
rapid response to local changes and needs. The reduced cost of technical development
including the low labor cost, and the access to high quality technical talent including the
improved access of talents through local university help GE meet its goal of successful
investment and technology development in China.
One of the most challenging issues faced in China is the quality of the engineering
output. Another challenging issue is the language differences. In China, most people
speak Mandarin and some speak local dialects. As a result of language and cultural
differences, the home country's engineers do not trust or understand the local technical
people. Although there is huge engineering resources in China, the availability of the
local technical management is a very scarce since China is in the beginning phase of
technical development. Many people have technical background but lack experience in
management. This is one of the reasons why GE provides management training
programs with Chinese customers, partners and government leaders. GE also has a
training program for the high-level Chinese managers and government officials. This
program includes sending them to the US for two weeks to visit GE corporate research
centers, and tour different businesses and meet with US Congressional representatives.
The leaders and managers are also trained in different management and technical skills
by GE.
GE has a long history in China and has established a good image and relationship
with the government and the local people. This may be the reason why GE experiences
low turnover rate of their technical employees. The leakage of proprietary technology is
not a challenging issue at all.
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Linking Engineering Technical units across borders
In this session, we analyze how the local subsidiary transfers information and
knowledge across borders efficiently. The respondent thought that the most effective
way for the information and resources to flow was the short term visits (<3 weeks) and
transfer (1 - 6 month) by technical personnel from home country units. The short term
visits (<3 weeks) and the longer-term transfer (>6 month) by the management from home
country units are also ranked among the most effective way to share information and
resources. The respondent also said that the frequent meetings of the top ranking
managers, a system for allocating the costs and benefits of joint activities, and
designating a single unit as the worldwide leader for technology development within a
business of technical area are the most efficient ways to link the technical units to other
across the borders. The least effective way in linking the engineering technical units is
frequent communication via faxes.
4.4.1.9. Conclusion:
In conclusion, the China subsidiary exceeded the initial expectation of the
company.
4.4.2. General Electric India
4.4.2.1. The respondent's background
The respondent is the head of the GE R&D center in India. He has Belgian
citizenship. The highest degree he maintained is PhD. in Polymer from Belgium. He can
speak English, French and German fluently. He travels every month outside the country
on business related trips. He has worked in GE for more than 15 years and had no work
experience in India before taking his current position.
4.4.2.2. Business and activities conducted in India
General Electric has engineering activities and R&D in India for the global
market. The engineering activities include R&D, Product Development, Product
Specification, Validation and Testing.
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4.4.1.8.
The importance of the R&D unit conducts in India
The respondent ranked the importance of his R&D in India for the company. He
ranked in four different categories, which are "5-the most important", "4-important", "3-
somewhat important", and "2-slightly important".
1. The most important activities (ranked as 5):
" Conducting engineering work sharing through variable time zones.
" Keeping pace with competitors.
2. The important activities (ranked as 4):
" Performing fundamental / basic research.
" Establishing good relationships with local government.
" Building a technical presence to expand possibilities/options in the future.
3. The somewhat important activities (ranked as 3):
0 Identifying and working with technical in excellent suppliers
4. The slightly Important activities (ranked as 2):
" Modifying products to suit local market.
" Modifying products to suit (Asian) market.
* Developing new products / technologies for local market.
* Developing new products / technologies for regional Asian market.
* Providing technical support for products in the local market.
" Identifying and working with leading university researchers.
GE utilizes and combines the three local capabilities: global efficiency, local
market responsiveness, and worldwide learning and innovation sharing. In comparison to
the Chinese subsidiaries, the Indian subsidiary placed the importance of these capabilities
in somewhat of a different order. The local subsidiary thought the most important
activities were conducting engineering work, sharing through variable time zones, and
keeping pace with competitors.
We can also measure the role of the subsidiaries from the information listed
above. We consider the capability of GE's Indian subsidiary as high because it performs
fundamental / basic research and builds a technical presence to expand
possibilities/options for the future. It also considers identifying and working with
technical in excellent suppliers as moderately important. Regarding the importance of
the local market, the respondent rated the modifying and developing products to suit the
local and regional Asian market as the moderately important and he ranked providing
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4.4.23.
technical support for products in the local market as slightly important. From these
responses, we can conclude that the importance of the local market is relatively low. We
therefore define the role of the local subsidiary as a contributor.
Capability of Local Subsidiary
Low High
Importance
Of High
Local Market
Low
In addition to the above analysis, the respondent also ranked as very important the
activity of establishing good relationships with the local government.
4.4.2.4. Company's India Model:
The respondent answered this section based on the extent he agreed or disagreed
with the issues raise as they applies to GE's engineering practice between the
headquarters and the overseas unit.
1. Strongly agree on the following issues (score=5):
" Our company encourages each technical center to develop distinctive
approaches to solving problems.
" Having geographically dispersed technical centers gives our company a
competitive advantage because of the variety of approaches and solutions.
" Newly hired technical personnel in the Indian operations are able to make an
important contribution to this unit's technical activities almost immediately.
" Key technical personnel in this unit frequently consult with their counterparts
in technical units in other countries about technical issues.
2. Agree on the following issues (score=4):
* Our company aims to have a common set of engineering process.
* This unit's skills and technologies are well known to key technical personnel
in other locations within the company.
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* Key technical personnel in this unit know what skills and technologies are
located in other technical units within the company.
3. Disagree on the following issues (score=3):
* Having geographically dispersed technical centers increases costs of coordination
and integration within our company.
From the respondent's answers about the local engineering practices of the
company, we can identify the company model in India as international. The company
is US based and operated, and is a coordinated federation. Innovation is done both in the
home country and in the local subsidiary. In addition to that, the local subsidiary
participates in performing important fundamental / basic research and each technical
center is encouraged to develop distinctive approaches to problem solving. They have a
certain amount of freedom in developing and modifying the product to suit the local and
Asian market. However, the headquarters establishes a common set of engineering
processes for all the subsidiaries. The local subsidiary is well integrated with the global
R&D team. The local subsidiary, which is geographically dispersed, can provide
competitive advantages to the company because of the variety of approaches and
solutions.
4.4.2.5. Local Subsidiary's human resources
The respondent strongly agreed that the human resources in the local subsidiary is
highly utilized since the newly hired technical personnel in the India operations are able
to make an important contribution to this unit's technical activities almost immediately.
The key technical personnel also know what skills and technologies are located in which
technical units within the company. In addition, the key technical personnel of the India
subsidiary frequently consult with their counterparts in technical units in other countries
about technical issues.
4.4.2.6. Coordination cost
The respondent disagrees that having geographically dispersed technical centers
increases costs of coordination and integration within GE.
4.4.2.7. Benefits achieved in India
1. Benefits much over expectation (score=5):
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" Reduced cost of technical development (e.g. lower labor cost).
" Access to high quality technical talent.
* Development of new process and new technology (global center of
excellence).
" Better relationship with local suppliers.
" Global leveraging of local suppliers.
" Provided an outsourcing network for headquarter (Collect and provide
information for headquarter).
2. Benefits exceed Expectation (score=4):
" Increased speed of technology development.
" Improved access to local centers of technical excellence (e.g. University).
" Understanding of local customer needs.
* More rapid response to local changes and needs.
* Better understanding of local competitors.
3. Benefits achieved (score=3):
" Increased product or project quality.
4.4.2.8. Challenges faced in India
1. Challenging (score=4)
" Availability of local technical management resources.
* Home country's engineers do not trust / understand local technical people.
2. Neutral (score=3)
* Excessive or unpredictable government regulation.
* Difficulty of getting honest and open communication about problems.
3. Not Challenging (score=2)
0 Quality of engineering output.
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0 Availability of local engineering resources.
0 Local technical people do not trust / understand home country's engineers.
4. Not very challenging (1)
" Language differences
* Cultural differences in workers and/or management practices
" Cost of coordinating with technical groups in other regions
* High turnover of technical employees
" Leakage of proprietary technology
4.4.2.9. Learning from the benefits and the challenges listed above
In the previous section, we stated that the GE's model is international and its
strategic roles is contributor in India. The respondent listed the important factors in
setting up the local subsidiaries. We can therefore measure whether they meet their goals
by analyzing the benefits they gain from the local subsidiaries and the challenges they
faced there.
GE's International model is successful because the local subsidiaries can
contribute many benefits to the company by providing an outsourcing network for the
headquarters. GE can achieve its goal to perform fundamental research and conduct
engineering work sharing by leveraging the abundance of high-quality local technical
talents and the reduced cost of technical development. As a result, GE can have a
increased speed of technical development in India, as well as improved product or project
quality. The local subsidiaries can therefore become global centers of excellence in
developing new process and new technology.
The presence of the local subsidiaries also allows GE to understand the local
customer needs and the local competitors. As a result, GE can have a more rapid
response to the local changes and needs.
The most challenging issue in India is the lack of resources of the local technical
management. They also experience that the home country's engineers do not trust or
understand the local technical people.
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There are no challenges in language and cultural differences in workers and/or
management practices since most Indians speak fluent English. The local subsidiaries
also do not experience difficulty in getting honest and open communication about
problems. Although the home country's engineers do not trust the local technical people,
the cost of coordinating with technical groups in India and other regions is not high.
GE has a long history in India and currently has more than 14,000 people in GE
India. Most of the GE worldwide business has presence in India. GE also has set up a
good image and relationship with the government and the local people. This may be the
reason why GE experiences a low turnover rate of their technical employees. Similarly,
the leakage of proprietary technology is not a challenging issue at all.
4.4.2.10. Linking Engineering Technical units across borders
In this session, we analyze how the local subsidiary transfers information and
knowledge across borders efficiently. The respondent thought that the most effective
way for the information and resources to flow was through frequent communication via
e-mail and short term visits (<3 weeks) by technical personnel and management from
home country units. The respondent also said that the frequent meetings of the top
ranking managers, a system for allocating the costs and benefits of joint activities, and
designating a single unit as the worldwide leader for a technology development within a
business of technical area are among the most efficient ways to link the technical units to
the others.
The least effective way in linking the engineering technical units are frequent
communication via faxes and long term transfer (>6 months) by management.
4.4.2.11. Conclusion
In conclusion, the India subsidiary exceeded the initial expectation of the
company.
4.5. Conclusion for GE
GE with its extensive history is experienced in operating across borders and the
corporate culture is used to working with other employees from a different country. It
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runs the international model giving more control to the local management than the global
model.
GE is the most successful in both India and China among the companies
surveyed. In China, GE has its goals set on the country's vast market. It has set its
primary goal to be establishing a strong brand name for itself. In India, GE uses its Indian
operation as a contributor to its worldwide success. GE has leveraged the software
capability of India, which has developed strongly in the 1990s. GE is also keenly aware
of the need to train local managers and it spares no effort in doing so. This shows that GE
is experienced in the emerging market arena and that they understand how to have each
site fulfill its specific goals.
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Chapter 5. Motorola
5.1. Motorola Corporate Profile
Motorola is a global leader in providing integrated communications solutions and
embedded electronic solutions. These include:
0 Software-enhanced wireless telephone, two-way radio, commercial CDMA (Code
Division Multiple Access) and messaging products and systems, as well as
networking and Internet-access products, for consumers, network operators, and
commercial, government and industrial customers.
0 End-to-end systems for the delivery of interactive digital video, voice and high -
speed data solutions for broadband operators.
0 Embedded semiconductor solutions for customers in the networking and
computing, transportation, wireless communications and digital consumer/home
networking markets.
0 Embedded electronic systems for automotive, industrial, transportation,
navigation, communication and energy systems market.
Motorola provides products for commercial, government and industrial
customers. Sales in 2000 were US $37.6 billion36
Motorola have sites all over the world; it has around 70 sites in Asia, America,
Europe, Africa and the Middle East. In Asia Pacific, Motorola has sites in Australia,
Bangladesh, China, Hong Kong, India, Indonesia, Japan, Malaysia, New Zealand,
Pakistan, Philippines, Singapore, South Korea, Sri Lanka, Taiwan, Thailand and
Vietnam.
Most of the telecomm industries are now on massive financial restructuring and
consolidation through mergers and acquisitions. Motorola is no exception in this
industry. Motorola reported its first operating loss in 16 years in April 2001. In the first
quarter ending March 31, Motorola lost $533 million or 24 cents per share. Compare this
to the profits of $448 million in a year ago. Motorola therefore announced major steps to
reduce costs in its wireless telephone business. In September 2001, Motorola announced
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36 www.motorola.com
plans to cut about 2000 jobs worldwide, bringing the total of company-wide workforce
reduction to 32,000 and shrinking the workforce to 115,000 by year's end.
Motorola India Electronics Ltd. (MIEL) is a 100% owned subsidiary of Motorola
Inc. It was set up in 1992 and currently has software centers in Bangalore and Hyderabad.
MIEL has been the software vendor of choice for various Motorola Businesses and has
been recognized worldwide for its software capability maturity. Prior to August 2001,
Motorola had invested $150 million in its India's operation".
5.2. Motorola's Strategy
Motorola strengthened its senior management by bringing in new leadership with
good track records from outside and promoted talented, next generation leaders from
inside Motorola. The business and the executives are committed to driving down costs
and improving profits and cash flow.
Motorola believes that they have the right strategy and is focusing on the right
markets (wireless, broadband and Internet) with the right technologies. Each market
represents huge opportunities for Motorola. Motorola will be a leader in these markets.
Motorola considers the following variables as they plan for the global strategy:
" the impact of the slowdown in the overall economy,
" the uncertainty of the current economic conditions,
* the lower than anticipated demand worldwide for wireless telephones,
" the demands for vendor financing and the company's ability to provide that
financing in order to remain competitive in the worldwide semiconductor
industry,
* the success of alliances and agreements with other companies to develop new
products and services,
* the impact of foreign currency fluctuations,
* the impact of changes in governmental policies, laws or regulations.
Motorola not only plans to expand its India operations, but to turn it into a hub for
software development, support and chip design activities within the Asia-Pacific region.
3 Motorola Corporate News: 8/9/2001
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The role of Motorola's Chinese subsidiaries is to act as Motorola's base for
manufacturing and Indian operations are to act as regional resource center. China, Japan
and India are Motorola top three markets in Asia.
5.3. Motorola's profile in India39
Motorola is expanding its Indian operations and is turning it into a hub for
software development, support and chip design activities within the Asia-Pacific region.
Motorola expects the Indian telecom market to show a big growth over the next few
years. Motorola is planning to expand operations in India over the next two to three years
and therefore plans to significantly grow its workforce in India from the 900 people
employed in software and semiconductor design operations and invest $US 150 million in
Indian operation. According to the outgoing country head Amit Sharma, Motorola plans
to increase between 30-50% investment in India every year over the next few years.
Motorola has planned to use India Operations as a regional resource center. Sharma also
said that India has always been a strategic country for Motorola, not only from a market
perspective, but also because they have been investing heavily in making software and
chip design centers. However, the Indian market was smaller than expected because
India was going through a product adoption phase, which is similar to what China has
experienced earlier. He is expecting Indian revenues to start rising dramatically from
next year as the fourth cellular licensees start building their networks over the six months
starting from August 2001.
As the US and European markets have reached saturation points, India will see a
spurt in demand for semiconductors. It is because of the traditional end-user industries
such as telecomm equipment, consumer electronics, IT hardware and industrial
electronics are growing at double-digit rates in India 0 . This growth rate is predicted to
last for a period of five to seven years.
Motorola's Global Telecom Solutions Sectors (GTSS) business has facilities in
India. Motorola is looking to develop applications on general pocket radio services
38 Motorola Corporate News, August 2, 2001
39 www.motorola.com
40 Motorola's Corporate News: May 29, 2001
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(GRPS) for the Indian market. There are many talents available in India and they have a
strong software expertise that can lead in developing GPRS applications.
Motorola provides switches, IN networks and base stations in Mumbai,
Maharashtra and Gujarat circles. In addition, Motorola also provides cellular access
across 280 cities and highways in the four states in India. Motorola will also install
CDMA hardware and software equipment in Dhaka and Chttagong as well as along the
highway between the two cities. Motorola India provides equipment for wireless
communication networks and offers broadband products for their optic fiber cable
projects.
5.3.1. Indian Market
Motorola considered India amongst the top three markets after China and Japan.
India is one of the biggest consumer markets for single-mode optical fiber with China,
Japan, Korea, and Brazil. Motorola claims 40% of the Indian cellular infrastructure
market. India country manager, Pramod Saxena said that Motorola expects there will be
a growth in the Indian market in next year around US$250 million and the India's
wireless market should grow over 100% for the next couple of years 1. There should be
around 540 million mobile phone users in India by 2005. The Indian mobile phone
market is estimated to grow to more than 35 million subscribers by 2005 in comparison
to around 4.5 million subscribers currently.
Semiconductor sales in India are expected to grow at a compounded annual rate
of 24.3% to reach $1,196 million in 2005. This growth will be spread over a period of
five to seven years. India will grow steadily for the next five years. However, the
semiconductor market in Europe and US are current experiencing a slowdown in growth.
The cheapest available handset in the Indian market was close to RS 10,000 less
than two years ago. This high price is a result of the high tariff and subscription charges.
This creates a barriers of entry for other companies entering this market. However, the
price for the headsets drops dramatically to as low as Rs 1,000.
41 Motorola Corporate Info: June 15, 2001
42 Motorola corporate news: Oct 31, 2001
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Motorola is currently betting on two new streams of revenues: convergence and
its blue tooth technology. In three to five years from 2000, Motorola may start
manufacturing the set-top converters in India for domestic and overseas markets.
5.3.2. Motorola R&D Center in India:
Motorola India Ltd rose to 300 engineers by end of 2000 and 150 engineers were
expected to be added its 40-odd-research team. Currently Motorola has two R&D
centers, 700 engineers and one semiconductor unit. The Bangalore R&D center of
Motorola India was setup in 1992. In two years, this R&D center has reached SEI Level
V; not even a single unit of the headquarters in the US has gone beyond Level III.
According to Amit Sharma, Chairman of the Motorola India Ltd., India is a place to do
complex stuff because they can do it better.43
5.3.3. Challenges faced in India:
One of the challenges faced by Motorola in India is the rising cost of patenting in
India. Motorola is facing huge competition in India." Nokia, Mitsubishi, Samsung,
Siemens, Ericsson, Alcatel and Philips are the major competitors to Motorola and they all
have sizable presence in India. Among all these competitors, Nokia is the market leader
in handsets in India. Motorola handsets lag far behind Nokia's handset in India because
it is accused of not being aggressive and not having good looking products.
In addition to the competition, the Indian government is not very supportive. The
government imposed a high tariff, countervailing duty of 16% to the companies.45
Smuggled handsets in India also bring challenges to Motorola. These smuggled
handsets are available at 60-70% of the cost of the genuine imports. 46 The consumers
buying handsets from the illegal market are influenced by a poor brand experience, such
as lack of warranty and poor service. However, the government does not do anything to
stop this grey market. If this current situation were to continue, the government would
stand to lose and estimated Rs. 1,840 core in the year 2005 through loss of duty.
43 Motorola Corporate news: March 24, 2000
44 www.motorola.com/mediacenter/news: September 20,2001
45 Motorola Corporate News October 31, 2001
46 Motorola Corporate News October 31, 2001
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5.4. Motorola China Profile
Graph 3. Locations of Motorola's investment in China
Motorola has been in China from 1987. Motorola was elected as the 1 t of 500
foreign investment companies in 2001. Currently, Motorola has one wholly owned
ventrues in Tianjin, one holding company, five factories in China, all located in Tianjin.
Motorola also has: 28 administrative and branch offices, located in Beijing, Shanghai,
Guangzhou, Harbin, ShenYang, Xian, Chengdu, Nanjing; two joint ventures facilities:
Leschan-Phoenix Semiconductor Company in Leschan City and Shanghai Motorola
Paging Product Company in Shanghai; and eight equity joint ventures. 47
Motorola established its first representative office in 1996 and committed more
than US$1.2 billion in China by the end of 1996, five years ahead of schedule. Motorola
is one of the largest American investors mn China.
Motorola not only invests in China, but also transfers high technology to China
and has a good corporate citizenship in China. Motorola therefore enjoyed solid support
from the Chinese government at all levels. In 1996, Motorola came in second among the
top 500 foreign-invested enterprises in China. These awards are substantial evidence of
the government's recognition of Motorola's continual commitment to transfer high
technology to its operations in China. Motorola was cited for its achievements in
research, development, production, sales and after-sales service in China.
47 Motorola China Corporate News: Dec 10, 2001
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Major products in China
Motorola's major product groups in China include cellular communications
equipment, electronic automotive components, defense and space electronics and
computers. Other Motorola business in China includes semiconductor, automobile
battery, and many different high-tech disciplines including broadband network.
5.4.2. Motorola's strategy in China
Motorola uses a four-point strategy to guide its investment in China. The first
strategy is Investment/Technology Transfer. Motorola has not only committed US$1.2
billion in China, but also has invested all of its profits in China back to the country.
Motorola manufactures only world-class equipment in China with the highest technology.
Motorola opened its first China Headquarters in Beijing in 1995. This
symbolized Motorola's confidence and hopes for China's future. Motorola (China)
electronics Ltd, a wholly-owned corporation, was incorporated in March, 1992.
Motorola also established its first major manufacturing facility in 1993 and manufactures
pagers, cellular phones, communications components and semiconductors for sales in
China and other markets in Asia. In 1995, Motorola constructed an integrated circuit
wafer fabrication plant. This plant supplies the automotive, communications, personal
computer, peripherals and digital products market.
The second strategy is Management Localization. Motorola trained the people in
the Chinese operation as early as possible in order to localize the staff of its operations.
Motorola requires all employees to attend at least a five-day intensive training and an
average of seventy class hours of training. Motorola offers around 130 different courses.
Motorola provides intensive training to develop talented local employees who can be
potential managers. As of today, most of the mid-level management positions in the
company are taken by local Chinese managers. Motorola designed a special Chinese
Accelerated Management Program (CAMP) exclusively for Chinese employees in 1994.
CAMP is an intensive, 10-month training program which also includes a two-month
rotation overseas. Motorola also provides training for Chinese distributors, suppliers,
business partners and Chinese government officials.
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5.4.1.
The third strategy is Local Sourcing. Motorola is committed to identifying local
suppliers for the major components of all equipment manufactured by the company's
ventures in China. Motorola spent US$473 million in China in 1996 on locally sourced
materials and component ad services. Motorola purchased around US$ 1 billion in
locally sourced materials each year from 500 direct material suppliers in China.
Motorola works actively with the local Chines suppliers to help Motorola to reach top-
quality standards. The company forms partnerships with Chinese suppliers in helping
them to improve management, efficiency and quality control systems. As a result of this
approach, Motorola has developed a pool of more than 130 local suppliers in China.
The fourth strategy is Joint Ventures and Cooperative Projects. Motorola has
established six joint ventures and five cooperative projects with some of China's best
enterprises and research facilities. The joint ventures provide Motorola opportunities to
manufacture with China's strongest high-tech companies using advanced equipment and
world-class technology.
5.4.3. Motorola Corporate Citizenship in China
Motorola has received many awards from the Chinese government for its
responsible corporate citizenship. Motorola has activity in the promotion of
environmental protection and higher education and is largest donor to China's Hope
Project, which is helping students in the underprivileged rural areas go to school.
Motorola has provided approximately 3,000 scholarships to Chinese students at major
universities throughout the nations. Motorola has research laboratories in around 20
universities in China.
5.4.4. Motorola investment and sales in China
From November 2000 to October 2001, Motorola had sales as much as 31 billion
Yuan. Compared to the previous year, the sales has increase to 7.6 billion Yuan.
Motorola entered China in 1987, and they have invested 3.4 billion dollars in China, and
has brought the suppliers to invest around US$4 billion in China. Motorola's China
operations, which accounted for 13 percent or US$4.5 billion of Motorola's global sales
in 2000, will see a large increase in marketing spending in the coming years.
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All together, Motorola brought $7.4 billion dollars to China. Motorola is
currently the biggest foreign investor in China. Motorola made the important decision in
continuing development in China in 2001 and decided to implement three US$10 billion
projects in the next five years: The first project is to purchase cumulatively US$10 billion
worth of services and parts by 2006. The second project is to achieve annual production
in China of US$10 billion by 2006. The third project is to bring the cumulative
investment in China to US$10 billion by 2006.
By the end of 2001, Motorola had invested US$4 billion in China. China can
bring a return of 10% of Motorola's global revenue.
5.4.5. Motorola technology center
Motorola launched a new technology center in Shanghai, China. This technical
center can support the increasing demand for the embedded solutions products and
technologies in the telecommunication industry.
Jenny Wang, chief representative of Motorola (China) Electronics Ltd., said on
October 24, 2001, "Motorola intends to move its research and development center in
Britain to Chengdu [in Sichuan, China], and make the latter one of the most important
R&D centers for Motorola's global operations." 48
According to Wang, the software R&D center will be completed ahead of
schedule at the end of 2002, or beginning of 2003.
5.4.6. China's Market
China's semiconductor market is anticipated to grow at an annual average of 17%
over the next five years and could well surpass $26 billion by 2005. Motorola invested
$1.9 billion in semiconductor manufacturing in China to create 1,200 jobs and a facilities
will be completed by 2002. According to the outgoing country head Amit Sharma, China
is clearly emerging as Motorola's base for manufacturing.49 China and Japan comprise
three quarters of Motorola's Asia-Pacific revenue.
China was ranked second in the total number of cell phone in the world in 2000,
the local Chinese Market is growing at a rate of 60% per year. China would overtake the
48 ChinaByte.com, Oct. 25, 2001.
49 Corporation Location; Milton Keynes; 4t Quarter 2000
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US market to become the largest market in the world with 80 million subscribers by end
of 2000 and may reach up to a quarter-billion by 200350. Motorola sold 25 million cell
phones in China and holds 31.5% share of the market where its major competitor, Nokia,
is second at 29%. In 2001, China Mobile awarded Motorola more than a half a billion
dollars in contracts for the expansion of its GSM networks in nine provinces and
municipalities. In its latest deal with China's largest telecom operator, Motorola plans to
deploy its Horizonsystems GSM infrastructure to expand China Mobile's GSM 900 and
1800 networks in the provinces of Guizhou and Henan and in the capital city of Beijing.
The network expansion, which should be complete by end of 2001, will boost subscriber
capacity to 500,000 users.
One of Motorola current initiatives is to design new handsets to cater the "cool
and young" customers who are expected to be the company's fastest growing market
segment. In the coming year, Motorola will spend more on marketing in Asia than in
North American or Europe.
5.5. Motorola Survey result
5.5.1. Motorola China
5.5.1.1. The respondent's background:
The respondent is at the management level from which he has knowledge about
the operations in China and India. He has US Citizenship. The highest degree he
maintained is BSIE from USA. He speaks English fluently. He travels once per year
outside the country on business related trips. He has worked for Motorola for more than
15 years and he had 10+ years working experiences in US before taking his current
position.
5.5.1.2. Business and activities conducted in China
Motorola has engineering for local market and regional Asian markets. The
engineering activities include Product Definition, Testing, Quality Control, Specification
and Technical Support. Motorola also has manufacturing activities for the local Chinese
market and sales office in China.
50 Forbes New York, Nov 13,2000
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The importance of the R&D unit conducts in China:
The respondent ranked the importance of his R&D unit conducted in China for
the company. He ranked in four different categories which are the most important,
important, somewhat important and slightly important.
1. The most important activities in China:
" Modifying products to suit local market.
" Modifying products to suit (Asian) market.
" Developing new products / technologies for local market.
" Developing new products / technologies for regional Asian market.
" Establishing good relationships with local government.
* Conducting engineering work sharing through variable time zones.
" Keeping pace with competitors.
2. The important activities in:
* Building a technical presence to expand possibilities/options in the
future.
3. The somewhat important activities:
0 Identifying and working with leading university researchers.
0 Providing technical support for products in the local market.
4. The Slightly Important Activities in India:
* Identifying and working with technical in excellent suppliers.
Motorola utilizes and combines the three local capabilities: global efficiency,
local market responsiveness, and worldwide leaming and innovation sharing. The local
subsidiaries focus in local market responsiveness. We can see that local subsidiary
considers the innovation sharing of the local capabilities as importance because the
respondent ranks the activity of conducting engineering work sharing through variable
time zones as one of the most important activities in China.
Next, we measure the role of the Chinese subsidiaries by measuring the capability
of the subsidiaries and the importance of the local market. In the respondent's answer,
"Identifying and working with leading university researches" was ranked as somewhat
important and "identifying and working with technical in excellent suppliers" as slightly
important activities. Therefore, the capability of the local subsidiary may be considered
moderate (between high and low). In additional to that, the respondent rates the
modifying and developing products to suit the local and regional Asian market as the
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5.5.1.3.
most important activities. Thus, he considers the importance of the local market as high.
From the moderate capability of the subsidiaries and high importance of the market, we
can conclude that the role of the local subsidiary can be defined as an early stage
strategic leader. The local subsidiary should spend more efforts to build up resources
and capabilities in China so that it can lead a particular business on a worldwide basis.
CaDabilitv of Local Subsidiary
Importance
Of High
Local Market
Low
Low High
Black Hole Strategic
Leader
n / i
Implementer Contributor
In addition to the above, establishing good relationships with the local
government was also ranked as most important in China. Motorola not only invests in
China, but also transfers technology to China and has a good corporate citizenship in
China. Motorola enjoys the good relationship and support from the Chinese government.
Motorola came in second among the top 500 foreign invested enterprises in China which
was evidence of the government's recognition of Motorola's continual commitment to
transfer high technology to its operations in China.
The respondent ranked that keeping pace with the local competitors as the most
important activity in China.
5.5.1.4. Company's China Model
1. Strongly agree on the following issues (score=5):
0 Our company aims to have a common set of engineering process.
2. Agree on the following issues (score=4):
* Key technical personnel in this unit frequently consult with their counterparts
in technical units in other countries about technical issues.
3. Neutral (score=3):
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" Our company encourages each technical center to develop distinctive
approaches to solving problem.
* Newly hired technical personnel in the Indian operations are able to make an
important contribution to this unit's technical activities almost immediately.
* This unit's skills and technologies are well known to key technical personnel in
other locations within the company.
4. Disagree on the following issues (score=2):
* Having geographically dispersed technical centers increases costs of
coordination and integration within our company.
5. Strongly disagree on the following issues (score=I):
* Key technical personnel in this unit know what skills and technologies are
located in other technical units within the company.
From the respondent's answers about the local engineering practices of the
company, we can find out the company model in China. The company's model is
International. The organization's key task is to transfer knowledge and expertise to
overseas regions that are less advanced in technology or market development. The most
important activities of local subsidiaries are modifying products and developing new
products/technologies for the local and Asian market. In addition, the managerial culture
of US based companies fits Motorola's structure well. The system provides channels for
a flow of information to other counterparts. Key technical personnel in the China units
frequently consult with their counterparts in technical units in other countries about
technical issues. Parent company management is superior to other subsidiaries since
they set the common set of engineering process for others.
5.5.1.5. Local subsidiary's human resources
The human resources in the local subsidiary are highly utilized since the newly
hired technical personnel in the China operations are able to make an important
contribution to this unit's technical activities almost immediately. The link between the
local subsidiary is very close to other technical units in other countries, the China unit
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frequently consults with the other counterparts. The respondent disagrees that having
geographically dispersed technical centers increases costs of coordination and integration
within the company. The key technical personnel in the Chinese subsidiaries do not
know what skills and technologies are located in other technical units within the
company.
5.5.1.6. Benefits achieved in China
1. Benefits much over expectation (score=5):
* Provided an outsourcing network for headquarter (Collect and provide
information for headquarter).
2. Benefits exceeded expectation (score=4):
" Understanding of local customer needs.
* More rapid response to local changes and needs.
3. Benefits achieved (score=3):
* Access to high quality technical talent.
" Better understanding of local competitors.
" Better relationship with local suppliers.
" Global leveraging of local suppliers.
4. Benefits partially achieved (score=2):
" Reduced cost of technical development (e.g. lower labor cost).
* Development of new process and new technology (global center of excellence).
5. Benefits not achieved (score=3):
0 Increased speed of technology development
5.5.1.7. Challenges faced in China:
1. Extremely challenging (score=5)
0 Language differences
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0 Availability of local technical management resources
2. Neutral (score=3):
" Quality of engineering output
* Excessive or unpredictable government regulation
" Cost of coordinating with technical groups in other regions
3. Not challenging (score=2):
* Cultural differences in workers and/or management practices
4. Not very challenging (score=1):
* Availability of local engineering resources
" High turnover of technical employees
5.5.1.8. Learning from the benefits and the challenges listed:
In the previous sections, we stated the company's model, and the strategic role of
the subsidiaries in China. We also found out the important factors in establishing the
local subsidiaries. In the section, we can measure whether they have met their goals by
analyzing the benefits they gained from the local subsidiaries and the challenges they
faced there.
The company's International model is successful since the local subsidiaries
provide many benefits to the companies in providing and outsourcing network for the
headquarters (i.e. the local subsidiary collects and provides information for headquarters).
Motorola can utilize the local resources well since the quality of local technical talent is
high. The presence of the local subsidiary can also provide better understanding of the
local customers and competitors. As a result, the company has a rapid response to the
local changes and needs. The local subsidiaries also successfully set up good
relationships with the local suppliers and have global leveraging for the local suppliers.
However, the survey result also reveals some weaknesses: the lower technical
development cost in China does not provide many benefits to the company. The local
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subsidiaries cannot become the global center of excellence and it does not increase the
speed of technology development for the company.
The most challenging issue faced in China is the language differences including
the differences between Mandarin and local dialects. The availability of local technical
management resources is scarce and it is difficult to find people with technical
management experience. Therefore, Motorola focuses on training the local management
as mentioned in the previous sections. Motorola requires its entire workforce to attend at
least a five-day intensive training session and provides further training to develop local
employees who can be potential manager.
There is a high availability of the local engineering resources and the low
turnover rate of technical employees for Motorola. Motorola was cited and well known
in China for its achievements in research, development, production, sales and after -sales
service and therefore it do not have a huge challenges in attracting high talented
individuals. It also experiences low turn over rate because people enjoyed working and
feel proud of working in Motorola.
5.5.1.9. Linking Engineering Technical units across borders:
In this section, we analyze how does the local subsidiaries effectively transfer
information and knowledge across borders. The respondent thought that the most
effective way for the information and resources flow is frequent communication via
telephone and e-mail. Short term visits (< 3 weeks) and transfers (>6 months) by
technical personnel from home country units; long term transfers (>6 months) by the
local technical personnel to home country units are also effective. Other effective ways
includes the longer-term transfer (> 6 months) by management and frequent meetings of
top-ranking managers.
5.5.1.10. Conclusion
In conclusion, the China subsidiaries just meet the initial expectation of the
company.
5.5.2. Motorola India
5.5.2.1. The respondent's background:
The same respondent responded for both China and India operations of Motorola.
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Business and activities conducted in India:
Motorola has engineering activities in India for the global market. Motorola has
marketing and sales office. The engineering activities in India include Quality Control,
Software development and Tech Support.
5.5.2.3. The importance of the R&D unit conducts in India:
1. The most important activities (rank=5):
" Establishing good relationships with local government.
" Conducting engineering work sharing through variable time zones.
" Providing technical support for products in the local market.
2. The important activities (rank=4):
" Building a technical presence to expand possibilities/options in the future.
3. The somewhat important activities (rank=3):
" Modifying products to suit local market.
4. The slightly important activities (rank=2):
" Identifying and working with leading university researchers.
* Keeping pace with competitors.
5. The least important activities in India (rank=l):
* Identifying and working with technical in excellent suppliers.
* Developing new products / technologies for local market.
" Developing new products / technologies for regional Asian market.
Motorola utilizes and combines the three local capabilities: global efficiency,
local market responsiveness, and worldwide learning and innovation sharing. In
comparing to the Chinese subsidiaries, the Indian subsidiary placed the importance of
these capabilities differently. The local subsidiary thought that the most important
activity was conducting engineering work sharing through variable time zones for the
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5.5.22.
global efficiency. Motorola also utilizes the worldwide learning and innovation since it is
very important to build a technical presence to expand possibilities/options in the future.
We can also measure the role of the subsidiaries from the information listed
above. As mentioned in the previous section, Motorola expanded its Indian operations
and turned it into a hub for software development, support and chip design activities
within the Asia-Pacific region. In addition to that Motorola has planned to use India
Operations as a regional resource center. Motorola India's subsidiary however ranked
identifying and working with leading university researches only as slightly important.
Neverthless, we can conclude that the level of local resources and capabilities is high.
Since the respondent ranked keeping pace with the local competitors as slightly important
activities and he ranked modifying and developing products to suit the local and regional
Asian market as the least important activities in India, we can conclude that the
importance of the local market is low. We therefore define the role of the local Indian
subsidiaries as a contributor. Motorola tried to capture the benefits of software
capabilities and apply them to the broader worldwide operations. This pattern shows that
the competence of the local subsidiaries is high but the strategic importance of the market
is limited.
Capability of Local Subsidiary
Low High
Importance
Of High
Local Market
Low
5.5.2.4. Company's India Model:
The respondent answered this section based on the extent he agreed or disagreed
with the issues raise as they apply to engineering practices between the headquarters and
the overseas unit.
1. Strongly agree on the following issues (score=5):
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Black Hole Strategic
Leader
Implementator Contributor
x
* Our company aims to have a common set of engineering processes.
2. Agree on the following issues (score=4):
* Key technical personnel in this unit frequently consult with their
counterparts in technical units in other countries about technical issues.
3. Neutral (score=3):
* Our company encourages each technical center to develop distinctive
approaches to solving problem.
* Newly hired technical personnel in the Indian operations are able to make
an important contribution to this unit's technical activities almost
immediately.
* This unit's skills and technologies are well known to key technical personnel
in other locations within the company.
4. Disagree on the following issues (score=2):
* Having geographically dispersed technical centers increases costs of
coordination and integration within our company.
5. Strongly disagree on the following issues (score=l):
* Key technical personnel in this unit know what skills and technologies are
located in other technical units within the company.
From the respondent's answer about the local engineering practices of the
company and from the previous chapter, we can find out the company model in India: the
company's model in India is International, which is the same as that of China. The
managerial culture of US based companies fits Motorola's structure well. The system
provides channels for a flow of information to other counterparts. Key technical
personnel in the Indian units frequently consult with their counterparts in technical units
in other countries about technical issues. Parent company management is superior to
other subsidiaries since they set the common set of engineering processes for others.
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However, there is not great need for the local subsidiaries to modify products and
develop new products/technologies for the local and Asian market. The local subsidiaries
had a role in developing software technology and eventually turned into a hub for
software developments by the headquarters.
5.5.2.5. Local Subsidiary's human resources
The human resources in the local subsidiary is highly utilized since the newly
hired technical personnel in the Indian operations are able to make an important
contribution to this unit's technical activities almost immediately. The link between the
local subsidiary is very close to other technical units in other countries: the Indian unit
frequently consults with the other counterparts. The respondent disagrees that having
geographically dispersed technical centers increases costs of coordination and integration
within the company. The key technical personnel in the Indian subsidiaries do not know
what skills and technologies are located in other technical units within the company.
5.5.2.6. Coordination cost
The respondent disagrees that having geographically dispersed technical centers
increases costs of coordination and integration within Motorola.
5.5.2.7. Benefits achieved in India
1. Benefits much over expectation (score=5):
0 Access to high quality technical talent.
2. Benefits exceeded expectation (score=4):
" Increased speed of technology development.
" Development of new process and new technology (global center of
excellence).
3. Benefits achieved (score=3):
" Reduced cost of technical development (e.g. lower labor cost).
* Improved access to local centers of technical excellence (e.g.
University).
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4. Benefits partially achieved (score=2):
" Better understanding of local suppliers.
" Provided an outsourcing network for headquarter (Collect and provide
information for headquarter).
5. Benefits not achieved (score=1):
" Understanding of local customer needs.
" More rapid response to local changes and needs.
" Global leveraging of local suppliers.
5.5.2.8. Challenges faced in India
1. Challenging (score=4):
" Excessive or unpredictable government regulation.
" Cost of coordinating with technical groups in other regions.
2. Neutral (score=3):
" Availability of local technical management resources.
" High turnover of technical employees.
3. Not challenging (score=2):
* Cultural differences in workers and/or management practices.
" Difficulty of getting honest and open communications about problems.
4. Not very challenging (score= 1):
" Quality of engineering output.
" Language differences.
" Availability of local engineering resources.
" Home country's engineers do not trust / understand local technical people.
* Local technical people do not trust / understand home country's engineers.
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Learning from the benefits and the challenges listed:
In the previous sections, we stated the company's model, and the strategic roles of
the subsidiaries in India. We also found out the important activities of the local
subsidiaries. In this section, we can measure whether they have met their goals by
analyzing the benefits they gained from the local subsidiaries and the challenges they
faced there.
The company's International model is successful since the local subsidiaries
provide many benefits to the companies in providing an outsourcing network for the
headquarters (i.e. the local subsidiary collects and provides information for headquarters).
Motorola can utilize the local resources well since the high quality of local technical
talent provides benefits to the company. The access to the high quality technical talent
provides a huge benefit to the Indian subsidiaries. Motorola successfully hired many
technical talents including taking advantages of the improved access to local centers of
technical excellence. The reduced cost of technical development, such as the low labor
cost, also allows Motorola to leverage the local resources. The local technical talents also
increase speed of technology development (esp. software). As a result, the local
subsidiaries can become global centers of excellence and are able to develop new process
and new technology.
The Indian subsidiaries cannot provide a better understanding of the local
customers and competitors and, as a result, the local subsidiaries cannot provide the rapid
response to the local changes and needs. The local subsidiaries cannot set up a good
relationship with the local suppliers and cannot achieve global leveraging for the local
suppliers.
The most challenging issue faced in India is excessive or unpredictable
government regulations. In India, each province has different regulations and the rules
may be changed if the political party is changed. As mentioned in the previous sections,
the Indian government is not supportive and they impose high tariffs. The cost of
coordinating with technical groups in other regions is very challenging too. This also
includes the rising cost of patenting in India.
There is no challenge in language difference and the cultural differences among
workers and/or management practices since the employees in India speak fluent English.
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5.5.29.
The local subsidiaries do not experience difficulty of getting honest and open
communications about problems. The home country's engineers and the local technical
engineers trust and understand each other.
5.5.2.10. Linking Engineering Technical units across borders:
The respondent thought that the most effective ways for the information and
resources to flow are frequent communication via telephone and e-mail, short-term visits
(< 3 weeks) and transfers (>6 months) by technical personnel from home country units,
and the long-term transfers (>6 months) by the local technical personnel to home country
units. Other effective ways include the long-term transfers (> 6 months) by management
and frequent meetings of top-ranking managers.
5.5.2.11. Conclusion:
In conclusion, the India subsidiaries exceed the initial expectation of the
company.
5.6. Conclusion for Motorola
Motorola is unique among the companies surveyed in that it is a high-tech
company. The speed of technology development is essential to the success of the
company. As a technology company, it has to aggressively react to economic uncertainty.
One of the ways to react is to diversify into emerging markets.
As a market, Motorola found that China is more attractive than India. The
Chinese economy is better developed and Chinese have the money to buy more of
Motorola's telecommunication products. On the Indian side, the most discouraging aspect
of the Indian market is the Indian government's policy. High tariff made Motorola's
products unattractive.
Motorola discovered the same conclusion and strategy as the other companies.
The goal of Motorola's Chinese operation is to serve the local Chinese market (strategic
leader), while the Indian operation is to be a contributor. Another discovery is that India
is better at software development and China is better at manufacturing.
A key part of the success of the company is the training of local managers.
Motorola not only trains their own employees but they took a step forward to train the
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managers of its suppliers. In this respect, the Chinese have a better learning attitude.
Motorola formed a partnership with China's State Development and Planning
Commission to train executives, managers and technical personnel of Chinese
enterprises. As a result, Motorola now has a wide base of suppliers in China that are
certified.
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Chapter 6. Analysis of the benefits
In this chapter, reasons for the companies in entering the Chinese and Indian
market are listed. The reasons include taking advantage of the local intellectual
capabilities, developing products for the local and regional market, and keeping pace with
the competitors. Interpretations of the benefits achieved by the companies are then listed.
6.1. Reasons for companies to conduct activities in China
Question 2.2 in the survey aims at understanding the reasons for the companies to
entering China and India. The benefits outlined in Question 2.2 can be put into four
categories: intellectual capabilities, developing market for local and global market, future
benefits and keeping pace with competition.
6.1.1. Intellectual capabilities
These three questions can be categorized under intellectual capabilities: 2.2.1,
Identifying and working with leading university researchers; 2.2.2, Identifying and
working with technicians in excellent suppliers; 2.2.7, Performing fundamental/basic
research. The answers to these questions are summarized in the following tables:
Table 6-1 Importance of Knowledge Network in China
Question: Knowledge Networks GM GE Motorola Delphi
in China
Identifying and working with 4 5 3 1
leading university researchers
Identifying and working with 5 4 2 1
technicians in suppliers
Performing fundamental/basic 4 2 - 2
research
5 - point scale: 1 = not important and 5= very important
From the tables, we can observe that utilizing the intellectual capability in China
is only of moderate importance to the companies surveyed. Among these companies,
Delphi ranks the importance of Chinese intellectual capability the lowest. It should be
noted that Delphi China was only established in 1999 and has 2000 employees and
according to the President of Delphi Automotive System China, Marcus Chao, they are
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looking forward to the future growth of Chinese automotive market. Thus, it is not
surprising that they do not focus on research / intellectual capabilities.
From our previous discussion of China's intellectual capabilities, we realize that
China has high potential in this area. However, according to our survey, this is not what
attracts the companies to invest in establishing engineering centers there.
6.1.2. Developing market for local and global market
These five questions can be categorized under developing market for local and
global market: 2.2.3, Modifying Products to suit local market; 2.2.4, Modifying Products
to suit (Asian) Market; 2.2.5, Developing new products/technologies for local market;
2.2.6, Developing new products/technologies for regional Asian market; and, 2.2.10,
Providing technical support for products in the local market. The answers to these
questions are summarized in the following tables:
Table 6-2 - Importance of local and global market development in China
Question: Developing market for GM GE Motorola Delphi
local and global market
Modifying Products to suit local 5 2 3 5
market in China
Modifying Products to suit (Asian) 4 2 - 5
Market
Developing new products/technologies 4 2 1 5
for local market
Developing new products/technologies 3 2 1 5
for regional Asian market
Providing technical support for 4 2 5 5
products in the local market
5 - point scale: 1 = not important and 5 = very important
This category is ranked as important or very important by almost all of the
respondents. China is the most populous country in the world with a rapidly growing
economy (GDP growth in 1998 was 7.8%). Thus, it represents a significant market and
consequently the managers of global companies recognize the importance of serving this
market. In addition to serving the local (China) market, the Chinese engineering center
has the advantage of serving the regional (Asian) market. As "Greater China" extends
beyond the borders of China into Taiwan, Hong Kong, and parts of Southeast Asia
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(Singapore, Malaysia, etc.), a product that serves the China market well is also likely to
be successful in other Asian countries.
6.1.3. Keeping pace with the competitors
This question that can be categorized in this section is 2.2.12, Keeping pace with
competitors.
Table 6-3 - Importance in keeping pace with the competitors in China
GM GE Motorola Delphi
Keeping pace with the competitors in 5 - 5 3
China
5 - point scale: 1 = not important and 5 = very important
Most of the companies surveyed put emphasis on keeping pace with the
competitors. The fact that they feel that having a local presence in China will aid in their
competitiveness, together with the fact that catering to the local market is the most
important goal of their Chinese operation, speaks volumes about the nature of the
competition. First of all, competition comes from both local (Chinese) and global
companies; second the proximity to the market, both geographically and culturally, is
perceived as an advantage. Third, the market presents enough first mover advantage that
the companies want to establish a presence before the competitors.
6.1.4. Future opportunities
The following two questions can be categorized in future opportunities: are 2.2.8,
Establishing good relationships with local government, and 2.2.11, Building a technical
presence to expand possibilities/options in the future.
Table 6-4 - Importance of the future opportunities in China
Future Opportunities GM GE Motorola Delphi
Establishing a good relationship with 5 4 5 5
local government in China
Building a technical presence to 5 5 4 5
expand possibilities/options in the
future
5 - point scale: 1 = not important and 5 = very important
Establishing a good relationship with the local government is one of the most
important activities in order to set up an engineering center successfully and to ensure
future organization development in China. As mentioned in the previous sections,
113
companies establish good relationships with the government by giving funding,
scholarships and training to the universities, setting up research projects in the
universities, training the upper management or executives in China, partnering with the
local company and promoting activities such as environmental protection and higher
education like the China Hope Project, helping students in the underprivileged rural areas
get to school.
All respondents put heavy emphasis on the importance of setting up engineering
centers in China in order to build a technical presence and to expand possibilities/options
in the future. The high ranking in this area testifies to each company' s confidence in the
continuing growth of China as a lucrative market.
6.1.5. Miscellaneous
Table 6-5 -Importance in work sharing in China
Miscellaneous GM GE Motorola Delphi
Conducting engineering work sharing 5 4 5 3
through various time zones
5 - point scale: 1 = not important and 5 = very important
Some companies wants to set up engineering centers overseas; since they want to
take advantages of the various time zones. Work sharing through various time zones
means that when the engineering centers in US are not working, the subsidiaries in China
can work on the same project in that time. Most of the companies rank this as an
important activity. However, in order to be successful in achieving this goal, a number of
organizational challenges have to be overcome. Such challenges will be discussed in the
next chapter.
6.1.6. Summary
The analysis of the responses to question 2.2 in the survey reveal that the most
important reason for setting up engineering centers in China is the great potential of the
Chinese market. This reason fuels the focus on other goals. In fact, the other two reasons
why companies invest in China are closely related to the first. They are looking forward
to future opportunities and the want to keep pace with competitors in China because they
are looking forward to the growth of this market.
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When compared to the importance of the market potential, the quality and
availability of the intellectual capability seem less important. This factor will be
discussed in further detail in the next section.
6.2. Benefits of having technology development activities in the Chinese
market
The previous section discussed the goals the companies want to achieve by
investing in China; this section will look at whether these benefits are actually realized.
Question 3.1 in the survey aims at quantifying the benefits of having technology
development in China and India. The benefits outlined in Question 3.1 can be put into
four categories: intellectual capabilities, local market needs, local market suppliers and
competition.
These four categories roughly correspond to the four categories in the previous
section. Because we are looking at benefits realized, by definition, we are not interested
in future opportunities. The local market factor is so important that we have broken it
down into two categories, local market needs and local market suppliers.
6.2.1. Intellectual capabilities
The following five questions can be categorized under Intellectual Capabilities:
3.1.1, Reduced cost of technical development (e.g. lower labor cost); 3.1.2, Access to
high quality technical talent; 3.1.3, Increased speed of technology development; and,
3.1.4, - Improved access to local centers of technical excellence (e.g. University)
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Table 6-6 Benefits achieved from Intellectual Capabilities in China
Intellectual Capabilities GM GE Motorola Delphi
Reduced cost of technical 2 4 2 5
development (e.g. Lower labor cost)
Access to high quality technical talent 2 4 3 4
Increased speed of technology 2 4 - 2
development
Improved access to local centers of 4 4 - -
technical excellence (e.g. University)
Development of new process and new 2 5 2 4
technology
(Global Center of excellence)
Increase product or project quality 4 5 - 3
5 - point scale: 1 = Benefits not achieved, 5 Benefits achieved over expectation
The performance in this area depends largely on individual companies. GM and
Motorola have been disappointed by the intellectual capability of their Chinese centers
giving a low score on most of the questions. However GE and Delphi have been
exceeding their expectations in this area. This grouping is interesting, as GM and Delphi
are both in the automotive industry while Motorola and GE are both in the electronic
industry. One would expect that GM and Delphi should be grouped together and
Motorola and GE in another group. However the data shows that GM and Motorola are in
the same group in their experience of Chinese intellectual capabilities and GE and Delphi
are in another group. Thus, whether a company can benefit from the intellectual
capability of China depends more on the strategy of the individual company than on the
nature of the industry.
Recalling from the last section that Delphi does not attempt to utilize the
intellectual capability of China, instead focusing on cutting cost, we can say that Delphi
is pleasantly surprised by the benefits they received in this area. The only area of
disappointment is in the speed of their technology development. However, GE put high
emphasis on intellectual capability as one of their goals and actually achieved benefits
that exceeded their expectations The CEO of GE, Jeff Immelt, said that the two reasons
for GE to invest in China are to develop capability and to invest in the people in China. 3'
5' GE corporate R& D website: htt://www.crd.ge.com
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GE also has lots of researchers to develop revolutionary technology in China. Therefore
the benefits that GE reaps in this area are a direct result of their strategy.
Unfortunately, Motorola and GM can only partially achieve the benefits of
technical development cost reduction, accessing high quality technical talent and
developing new process and new technology in China. A bright spot is that GM does find
it beneficial to cooperate with Chinese Universities. In fact both GE and GM, who took
the initiative to cooperate with Chinese Universities, find it rewarding to do so.
One area in which China is particularly weak is the speed of technology
development. This may have something to do with culture and language differences.
6.2.2. Market needs
The following two questions can be categorized under market needs: 3.1.5,
Understanding of local customer needs; and 3.1.6, More rapid response to local changes
and needs.
Table 6-7 - Benefits in understanding the market needs in China
Market needs GM GE Motorola Delphi
Understanding of local customer 3 - 4 4
needs
More rapid response to local changes 3 5 4 4
and needs.
5 - point scale: 1 = Benefits not achieved, 5 = Benefits achieved over expectation
The companies surveyed have set their objectives in order to use their engineering
centers to improve their position and capitalize on growing Chinese market. Indeed they
have achieved their objectives. The proximity to local customers has brought good
benefits for Delphi and Motorola. The presence of the companies in China has allowed
them to understand the local customer needs and to have a rapid response to local
changes and needs. With the understanding of the local customers needs, Motorola has
sales in China as much as US $3.9 Billion. Delphi's market share is increasing and the
sales in China have increased by double digits in 2000 as compared to 1999. GM just
achieved these two benefits in China, since it believed that the Chinese market would
have a large growth in automotive and a promising future. In addition, the key functions
of GM China are sales, marketing and aftersales service.
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6.2.3. Supplier relationship
The following two questions can be categorized under suppliers' relationship:
3.1.9, Better relationship with local suppliers; and 3.1.10, Global leveraging of local
suppliers.
Table 6-8 - Benefit from the supplier relationship in Chin
Supplier relationship GM GE Motorola Delphi
Better relationship with local 1 4 3 1
suppliers
Global leveraging of local suppliers 3 4 3 2
5 - point scale: 1 = Benefits not achieved, 5 = Benefits achieved over expectation
Delphi and GM are both in the automotive business, therefore they may share the
same kind of suppliers. It is obvious that they both rank their relationship with the
suppliers in a similar way. Both GM and Delphi and do not have a better relationship
with the local suppliers in China. Delphi mentioned that some of their suppliers could
not match the efficiency and quality of western manufacturers. It is very difficult to find
good suppliers in China. GM and Delphi also think that they can barely achieve the
benefits or global leveraging of local suppliers. GE, on the other hand, had a good
relationship with the local suppliers. The presence of GE in China provided them huge
benefits in improving the relationship with suppliers and global leveraging of local
suppliers. Motorola successfully achieved the benefits of improved relationships with the
local suppliers, which can be shown from its strategies in China. One of Motorola's
strategies in China is to manufacture only world-class equipment in China with the
highest technology and local sourcing. Motorola is committed to identifying local
suppliers for the major components of all equipment manufactured by the company's
ventures in China. Motorola also forms partnership with Chinese suppliers in helping
them to improve management, efficiency and quality control system to reach top quality
standards. As a result, Motorola has successfully developed a pool of more than 130
local suppliers in China.
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6.2.4. Competition
The following two questions can be categorized under competition: 3.1.7, Better
understanding of local competitors; and 3.1.11, Provided and outsourcing network for
headquarters (Collect and provide information for headquarters).
Table 6-9 - Benefits in understanding the competition in China
Competition GM GE Motorola Delphi
Better understanding of local 3 3 3 3
competitors
Provided an outsourcing network for 3 4 5 4
headquarter (Collect and provide
information for headquarter)
5 - point scale: 1 = Benefits not achieved, 5 = Benefits achieved over expectation
As mentioned before, most of the companies surveyed put emphasis on keeping
pace with the competitors. Despite of the increasing competition with many domestic
suppliers and the suppliers who had joint ventures with foreign partners, it is very
encouraging to find out that all the companies achieved the benefits of having a better
understanding of the local competitors in China. In order to understand the market and
the competitors more efficiently, the local subsidiaries collect and provide information
about the local market and the competitors to the headquarters. The local subsidiaries
can provide an outsourcing network for the headquarters.
6.3. Benefits from the employee' point of view in China
We understand the benefits that the companies have achieved in China from the
executives point of view. In order to have a better understanding of the benefits,
employees who had worked for the foreign invested companies also provided their point
of view towards the companies. Among those I have interviewed from different
companies, I chose the following individuals who had worked for automotive and
computer firms. They provided an in depth analysis of the benefits achieved in China.
The respondent had worked for an automotive company in China. The labor cost
in China is lower than the other overseas sites, but this is not currently a clear benefit to
the company. However, there is access to high quality technical talent in China and they
work hard and demonstrate a great commitment and responsibility to the company.
There is a rapid improvement in linking the local centers of technical excellence with the
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universities. The abundance of available engineers in China can bring huge benefits.
The China units can conduct local market research to understand the local customer
needs and provide this information for the headquarters in US and other units. However,
there is not enough time to maintain customer feedback for the newly developed products
and there is not enough data for customer evaluation. Moreover, Volks Wagon and
Japanese automotive firms are ahead of his company in understanding the local market
since they have invested in China for 20 years. The major competitors for his
company's Chinese subsidiaries are Volkswagen and Japanese automotive firms.
Creating a presence in China can benefit the executives to understand the competitors'
strategy. The Chinese market is difficult to evaluate for the companies since China does
not have a third party (e.g. financial firm) to analyze the market behavior. The China
Unit developed a new localized Buick whose quality is better than the one built in US.
The last benefit is that setting a presence in an emerging market can help make the US
headquarters (companies) become more global oriented and gain global expertise.
The second respondent had worked at Computer Company in China. The
reduced cost of technical development and the easy access to high quality talent bring
many benefits to the company. This company can therefore hire local sales, engineering
and management teams. In China, most of the upper management is expatriots from US;
currently most of the upper management are American Chinese, from Hong Kong Native
or Taiwanese. Their presence in China can increase the speed of technology
development since they can understand the local market better and can have a rapid
response to local changes and needs. This can be demonstrated by high quality better
market research, customer support and the R&D center. The results of the market
research provide an outsourcing network for the headquarters. As mentioned above, the
company's investments in universities and the relationship with the government also
improved access to local centers of technical excellence.
The engineering output has no quality issues and they have a good facility and
talented employees. The technical partner provides good customer services. In addition,
since this company has a well-known brand name in China; therefore, many talented
engineers are willing to work for this company and it does not have problems in hiring
local engineering recourses.
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6.4. Reasons for companies to conduct activities in India
Question 2.2 in the survey aims at understanding the reason for the company to
enter into China and India. The questions will be categorized in the same manner as in
section 4.1 to 4.3. The benefits outlined in Question 2.2 can be put into four categories:
intellectual capabilities, developing market for local and global market, future benefits
and keeping pace with competition.
6.4.1. Intellectual capabilities
These three questions can be categorized under intellectual capabilities: 2.2.1,
Identifying and working with leading university researchers; 2.2.2, Identifying and
working with technicians in excellent suppliers; and 2.2.7, Performing fundamental/basic
research. The answers to these questions are summarized in the following tables:
Table 6-10 - Importance of the Intellectual Capabilities in India
Intellectual Capabilities GM GE Motorola Delphi
Identifying and working with leading 4 - 2 5
university researchers in India
Identifying and working with 5 3 1 5
technicians in excellent suppliers in
India.
Performing fundamental / basic 3 4 2
research in India
5 - point scale: I = not important and 5 = very important
Among the companies surveyed, GM and Delphi are the most eager to harness the
intellectual capabilities of India It should be noted that they are both automotive
companies. This is surprising as India prides itself in its software industry.
6.4.2. Developing market for local and global market
These five questions can be categorized under developing market for local and
global market: 2.2.3, Modifying Products to suit local market; 2.2.4, Modifying Products
to suit (Asian) Market; 2.2.5, Developing new products/technologies for local market;
2.2.6, Developing new products/technologies for regional Asian market; and 2.2.10,
Providing technical support for products in the local market. The answers to these
questions are summarized in the following tables:
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Table 6-11 - Importance in developing market for local and global market in India
Developing market for local and GM GE Motorola Delphi
global market
Modifying Products to suit local 5 2 3 5
market in India
More rapid response to local changes 3 2 - 5
and needs.
Developing new products/technologies 3 2 1 5
for local market
Developing new products/technologies 3 2 1 5
for regional Asian market
Providing technical support for 4 2 5 5
products in the local market
5 - point scale: 1 = not important and 5= very important
When compared to similar responses with respect to China, the companies
surveyed show less enthusiasm in India than in China. The India economy, abate that it is
also growing, is smaller and less vibrant than that of China. Also the Indian subcontinent
is more distance, both geographically and culturally, from the rest of Southeast Asia.
However, being a former British colony, India is well positioned to serve the European
market.
Again, we can see that GM and Delphi put higher emphasis in India than other
companies.
6.4.3. Keeping pace with the competitors
These one questions can be categorized in this section is 2.2.12, Keeping pace
with competitors.
Table 6-12 - Importance in keeping pace with the competitors in India
Keeping pace with the competitors GM GE Motorola Delphi
Keeping pace with the competitors in 4 5 2 3
India
5 - point scale: 1 = not important and 5 = very important
India has a few large conglomerates (e.g. Tata group) that compete in multiple
businesses. Any company that wants to enter into India has to reckon with these
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conglomerates. This may be the reason why GM and GE put keeping pace with
competitors as an important factor in India.
6.4.4. Future opportunities
The following two questions can be categorized in future opportunities: 2.2.8,
Establishing good relationships with local government; and 2.2.11, Building a technical
presence to expand possibilities/options in the future.
Table 6-13 - Importance of setting up the future opportunities in India
Future opportunities GM GE Motorola Delphi
Establishing a good relationship with 5 4 5 5
local government in India
Building a technical presence to 4 4 4 5
expand possibilities/options in the
future
5 - point scale: 1 = not important and 5 = very important
India has a complicated legal system. Every province has its own unique set of
laws. The overly complicated system can be burdensome to business. With all the
regulations, having a good relationship with the government is imperative to the success
of any company's Indian operation. It is not surprising to see all respondents rank
establishing a good relationship with the government as important or very important.
The companies are also unanimous in emphasizing building a technical presence
to expand possibilities in the future. They recognize the potential in the vast intellectual
resources of India. The motivation of this investment in the future is probably different
from that of China. The most attractive aspect of the future of China is its market; the
most attractive aspect of the future of India is the possibility of contribution to the
company.
6.4.5. Miscellaneous
Table 6-14 - Importance in work sharing in India
Miscellaneous GM GE Motorola Delphi
Conducting engineering work sharing 5 5 5 5
through various time zones
5 - point scale: 1 = not important and 5= very important
This question gets the most unanimous response of answers among all the
questions asked. India is especially attractive to provide technical support for a US
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company. First, it has a large work force that speaks English. The labor cost there is low
and the infrastructure has been set up to provide for good telephone, teleconferencing,
and Internet access. Thus India is in a very good position to offload the much more
expensive US technical support especially now that 24x7 (24 hours a day, 7 days a week)
is the norm for multinational companies.
6.4.6. Summary
When comparing responses in the various categories, we can discover that the
strongest reason for companies to enter into India is to extend their operations across time
zones to achieve 24x7 operation. The fact that there is a large and cheap work force that
speaks English certainly is very attractive to US companies. Overall we can see that
certain factors may cause companies to be less enthusiastic about the market in India
when compared to that of China. The Indian market is still very attractive in certain other
respects, especially as a partner to augment the US operation as a source of low cost
intellectual resources.
6.5. Benefits of having technology development activities in the India
market
The previous section talks about the goals the companies want to achieve by
investing in India. This section will look at whether these benefits are actually realized.
Question 3.1 in the survey aims at quantifying the benefits of having technology
development in China and India. The benefits outlined in Question 3.1 can be put into
four categories: intellectual capabilities, local market needs, local market suppliers and
competition.
As in the case of China, we are going to analyze using the same four categories.
6.5.1. Intellectual capabilities
The following five questions can be categorized under Intellectual Capabilities:
3.1.1, Reduced cost of technical development (e.g. lower labor cost); 3.1.2, Access to
high quality technical talent; 3.1.3, Increased speed of technology development; and
3.1.4, Improved access to local centers of technical excellence (e.g. University)
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Table 6-15 - Benefits achieved from the Indian intellectual capabilities
Intellectual capabilities GM GE Motorola Delphi
Reduced cost of technical development 2 5 3 5
(e.g. lower labor cost)
Access to high quality technical talent 2 5 5 5
Increased speed of technology development - 4 4 2
Improved access to local centers of technical - 4 3 5
excellence (e.g. University)
Development of new process and new - 5 4 5
technology
(Global Center of excellence)
Increase product or project quality 3 3 3
5 - point scale: 1 = Benefits not achieved, 5 = Benefits achieved over expectation
The quality of labor and the intellectual capability of Indian professionals is high,
as reflected in the answers to question 3.1.2. The Indian nationals, despite their English
skills, represent a culture that is very different from that of US. This has both positive and
negative effect. Positively, a new culture introduces new thinking and thus question 3.1.8
reflects such new thinking of bringing in new process and technology. However, culture
differences impede the overall implementation of the engineering process resulting in
only mediocre results in terms of product or project quality, which is reflected in question
3.1.12.
6.5.2. Market needs
The following two questions can be categorized under market needs: 3.1.5,
Understanding of local customer needs; and 3.1.6, More rapid response to local changes
and needs.
Table 6-16 - Benefits in understanding the Indian market
Market needs GM GE Motorola Delphi
Understanding of Local Customer 2 4 - 3
needs
More rapid response to local changes 1 4 1 4
and needs
5 - point scale: 1 = Benefits not achieved, 5 = Benefits achieved over expectation
The companies go into the Indian market with less enthusiasm towards the market
than towards the technical contribution. Consequently, they do not reap as much benefit
in this area. Another notable fact is that India itself is a very heterogeneous society with
vast cultural and socioeconomic differences between the various people groups. Thus,
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they approach this market as intrinsically very difficult and calculate that benefits will be
proportionally lower.
6.5.3. Supplier relationship
The following two questions can be categorized under suppliers' relationships;
3.1.9, Better relationship with local suppliers; and 3.1.10, Global leveraging of local
suppliers.
Table 6-17- Benefits in improving the suppliers relationship in India
Supplier relationship GM GE Motorola Delphi
Better relationship with local 2 4 - -
suppliers
Global leveraging of local suppliers 2 5 1 3
5 - point scale: 1 = Benefits not achieved, 5= Benefits achieved over expectation
With the low labor cost, one would assume that the suppliers can provide parts
and services at low cost. However, the Indian suppliers are plagued by quality control
problems and thus most of the companies have trouble in this area. GE is the exception.
GE has been very diligent in their overall strategy in India and relationship with suppliers
is a well-planned part of this strategy.
6.5.4. Competition
The following two questions can be categorized under competition: 3.1.7, Better
understanding of local competitors; and 3.1.11, Provided and outsourcing network for
headquarters (Collect and provide information for headquarters).
Table 6-18 - Benefits in understanding the competition in India
Competition GM GE Motorola Delphi
Better understanding of local 3 4 2 3
competitors
Provided an outsourcing network for 2 4 2 2
headquarter
(Collect and provide information for
headquarter)
5 - point scale: 1 = Benefits not achieved, 5 = Benefits achieved over expectation
6.5.5. Benefits from the employee point of view
According to two former employees who worked for Cumming Engines and Tata
Automotive have provided me insight about some benefits their companies experienced
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in India. These benefits include the availability of the low cost English speaking
engineering resources, as there are many good universities in India and the easy
accessibility to manpower. The companies' presence in India provided them a better
understanding of the local and foreign invested competitors. They also developed a
better relationship with local suppliers. As a result, the Indian subsidiaries provided
marketing and local needs information for the headquarters.
6.5.6. Summary over the benefits from the companies' feedback
Although China and India are both emerging markets, the underlying economic
and social structures are significantly different. Thus, they are attractive to US companies
in different ways. For China, the most attractive factor is its vast potential market;
therefore, the engineering centers in China are more directed towards serving the local
market. India however, is more suited to serve the US or European need. Thus, the focus
in India is enabling the work force there to serve the US market.
Both countries have low cost labor. However, unlike manufacturing, it is more
difficult for engineering to take advantage the low cost labor. The quality of the work in
engineering needs to be addressed before such venture can become beneficial.
In general, most companies achieve their original goals when they enter a country.
Among these companies, GE has been the most successful. This may be a result of their
strategy or it may be a statistical error introduced by the enthusiasm of the respondent.
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Chapter 7. Analysis of the Challenges
7.1. Challenges of having technology development activities in the
Chinese market
In this section, we are going to discuss the major challenges that confronted the
business unit / division after the company established its technical presence in China.
Question 3.2 in the survey aims at quantifying the challenges of having technology
development in China. The challenges outlined in Question 3.2 can be put into four
categories: Intellectual capabilities, Cultural difference, Legal issues, and Organizational
issues.
7.1.1. Intellectual capabilities
The following four questions can be categorized under Intellectual Capabilities:
3.2.4, Availability of local engineering resources; 3.2.5,Availability of local technical
management resources; 3.2.8, Technical competence of external technical partners; and
3.2.9, High turnover of technical employees.
Table 7-1 Challenges faced in Intellectual capabilities in China
Question: Intellectual capabilities GM GE Motorola Delphi
Availability of local engineering 4 3 1 1
resources
Availability of local technical 5 4 5 3
management resources
Technical competence of external 4 3 - 3
technical partners
High turnover of technical employees 4 1 1 1
5 point scale: 1 = not very challenging, and 5 = extremely challenging
Delphi and Motorola both agreed that there is no challenge in hiring local
engineering resources. Their answers aligned with their answers about the benefits
achieved in the China market. They both said that they attain benefits in that China has
good access to high quality technical talent.
Although there is no problem in hiring the engineers; Motorola, GE and GM
found that it is difficult to hire local technical managers. In order to solve this problem,
many companies expand a great amount of effort in training the local managers.
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ABB sent some expatriate the technical experts to train the local employees at a
management level.5 2 ABB's goal is to force the local division to be self-sufficient.
Delphi found it is costly to maintain a staff of expatriate managers in China,
therefore focus on training the local Chinese for key factory positions. Delphi and China
Engine Corporation jointly develop engine management systems.
GE China supports GE management training programs with Chinese customers,
partners and government leaders. The GE executives program allows GE to share its best
practices with Chinese executives and other participants in order to improve their
understanding of GE products. More than 200 Chinese managers and government
employees have participated in this program.
Motorola trained the employee in the Chinese operation as early as possible in
order to localize the staff of its operations. Motorola designed a special Chinese
Accelerated Management Program exclusively for Chinese employees. This is a 10 -
month training program which also includes a two-month rotation overseas. Motorola
also forms partnerships with Chinese suppliers in helping them to improve management,
efficiency and quality control systems.
GM also agreed that the availability of the local management resources is very
challenging since it is harder to hire other managers from other companies. It is easier to
internally train and promote employees to managers. Most of the management and
engineers are trained in Tsing Hwang University and Traffic University. GM sent the
Professors in Tsing Hwang University and Traffic University to be trained at GM
facilities in the United States. They receive technical, management and engineering
training in the US and will, in turn, train the students in China. The curriculum is jointly
developed by GM in the US and universities in China. GM has joint ventures with local
companies in China. GM selects some GM employees in China and sends them to the
schools in Tsing Hwang or Shanghai Traffic University for training in management,
engineering and different technical training. The majority of the employees are trained in
China. Some of them are trained in the US, Australia or Germany. There are only a few
expatriates in China from the US. Around two to three expatriates in Beijing. The
52 ABB did not fill out a survey, but have been interviewed and information here comes
from the interview.
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expatriates are sent to China for around two to three years for initial business setup and
hold important key management positions.
This result is surprising since many companies in China report that the turnover
rate is high. From the survey, most of the companies with the exception of GM said that
they do not face a problem in the high turn over of technical employees. According to
one GM engineering manager, the turnover rate of the technical and management
employees is high. Most of the employees only have three to four years working
experiences.
Technical competence of external technical partners is not challenging to Delphi
and GE. China has many resources in intellectual capabilities; therefore, the technical
partners also have good technical competence on average. Delphi mentioned that it is
very important to find suppliers with good quality products in China since 70% of all
parts purchased from suppliers and only 30% are made in house. GM found that the
technical competency is challenging since the technology requirement for the automotive
industry is higher than other industries. In addition, people in China do not have much
experience in the automotive industry and therefore it is difficult to find the technical
partners who have the necessary technical competence. As mentioned by a manager of
engineering in China, the quality of the suppliers is the bottleneck; therefore, GM wants
to focus on developing suppliers with high quality. In addition, GM also works with
global companies in China and their suppliers, such as Delphi and Visteo. Motorola
works actively with the local Chinese suppliers and helps them to reach top-quality
standards, improve management, efficiency and quality control systems.
7.1.2. Cultural difference
The following five questions can be categorized under cultural difference: 3.2.2,
Language differences; 3.2.3, Cultural differences in workers and / or management
practices; 3.2.11, Difficulty of getting honest and open communications about problems;
3.2.12, Home country's engineers do not trust / understand local technical people; and
3.2.13, Local technical people do not trust / understand home country's engineers.
Table 7-2 - Challenges in cultural difference in China
Question: Cultural Difference GM GE Motorola Delphi
Language difference 4 4 5 4
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Cultural differences in workers and / 5 4 5 3
or management practices
Technical competence of external 2 2 2 5
technical partners
Difficulty of getting honest and open 4 3 - 5
communications about problems
Home country's engineers do not 4 4 - 4
trust/ understand local technical
people
Local technical people do not trust / 3 3 - 4
understand home country's engineers
5 point scale: I = not very challenging, and 5 = extremely challenging
Most of the companies found that the languages differences are very challenging
in China. People in China speak many different languages including Mandarin,
Cantonese, local dialect and only some of them speak English. Most companies agreed
that it is very challenging when the home country's engineers do not trust / understand
local technical people. However, the local technical employee often have problem in
trusting the home country's engineers. Delphi mentioned that communication problems
existed in China's operations because of the more than four languages in the operation.
All of the companies found that it is very challenging that the home country's
engineers do not trust / understand local technical people. This is not surprising because
that of the culture, time and language differences between different countries. There is a
lack of understanding towards the local technical people. There are many of engineers in
the headquarters that still have the mentality that the high-tech products should be
developed in the headquarters. However, the local technical people also do not trust or
understand home country's engineers. The Chinese workers are also afraid to approach
their foreign counterparts due to cultural differences and lack of understanding towards
them. According to one executive at GM, the Chinese engineers in GM in US are willing
to sacrifice a great deal to work projects together in China.
Because of the cultural and language problems, most of the companies find that it
is very difficult to get honest and open communications about problems. There is not
53 There were two respondents from GM, one of them responded with 4 - neutral, another
one responded with 5- extremely challenging. Thus the responses were averaged as
(4)Challenges
131
enough open communication in daily business. The local employees are too cautious in
communicating to the foreign managers. The managers try very hard to pull ideas from
local subordinates, but the local employees, including managers, are afraid to express
their ideas.
7.1.3. Legal Issues
The following two questions can be categorized under legal issues: 3.2.6,
Excessive or unpredictable government regulation; and 3.2.10, Leakage of proprietary
technology.
Table 7-3- Challenges in Legal issues in China
Question: Legal Issues GM GE Motorola Delphi
Excessive or unpredictable 3 - 3 3
government regulation
Leakage of proprietary technology 2 1 - 4
Technical competence of external 2 2 2 5
technical partners
Difficulty of getting honest and open 4 3 - 5
communications about problems 1 1
5 point scale: 1 = not very challenging, and 5 = extremely challenging
The Chinese government also required all foreign investment companies to
partner with the local companies in order to have business in China. There are many
operating challenges in these joint ventures. It is also very important to set up good
relationship with government as stated before, but it is hard to find the right people to
open the doors for the companies in China.
The leakage of proprietary technology is not very challenging for most of the
companies. It may be due to the fact that little proprietary technology is actually being
developed in China. For example, GM does not face the problem in leakage of
proprietary technology since the automotive company does not have too much
proprietary technology.
7.1.4. Organization Issues
The following two questions can be categorized under organization issues: 3.2.1,
Quality of Engineering output; and 3.2.7, Cost of coordinating with technical groups in
other regions.
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Table 7-4 - Challenges faced in organization in China
Question: Organization Issues GM GE Motorola Delphi
Quality of Engineering output 4 4 3 2
Cost of coordination with technical 3 4 3 3
groups in other regions 
_ 
_
5 point scale: 1 = not very challenging, and 5 = extremely challenging
The high cost of coordinating with technical groups in other region is neutral to
most of the companies. According to one GM China engineering manager, it takes lots
of time and operating cost to coordinate different groups, GM spent 30-40% of time in
coordinating local and other global units, including frequent travel are required.
7.1.5. Challenges faced in China from the employee point of view:
Employees who have worked for US invested companies, including GM, Procter
and Gamble, and IBM experienced challenges in China while working for these
companies. The challenges they faced are aligned with the challenges found in the
surveys.
The scarce availability of local management resources is very challenging since it
is harder to hire managers from other companies. It is easier to internally train and
promote employees for managers. The turnover rate of the technical and management
employees is high. Most of the employees only have three to four years work
experiences. Another challenge is the excessive amount of government regulations such
as local business development, import, exports, environmental and engineering training.
The high cost of coordinating with technical groups in other region is an additional
challenge. It takes lots of time and operating cost to coordinate different group, Many
companies spent a lot of time in coordinating local and other global units which includes
numerous traveling between the headquarter and the subsidiaries are required. The
cultural and language problems are very challenging in China. The management style of
the American managers is better than the Japanese and European managers since the
Japanese managers do not respect local employees and the European managers are more
rigid. However, there is not enough open communication in business. The local
employees are too cautious in communicating to the foreign managers. The managers try
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very hard to pull ides from local subordinates, but the local employees including
managers are afraid to express their ideas. The productivity in China has not reach the
U.S. or some European countries' standard yet and they are still in the developing stage.
7.2. Challenges of having technology development activities in the India
market
In this section, we are going to discuss the major challenges that confronted the
business unit / division after the company established its technical presence in India.
Question 3.2 in the survey aims at quantifying the challenges of having technology
development in India. Similar to that of China, the challenges outlined in Question 3.2
can be put into four categories: Intellectual capabilities, Cultural difference, Legal issues,
and Organizational issues.
7.2.1. Intellectual capabilities
The following four questions can be categorized under Intellectual Capabilities:
3.2.4, Availability of local engineering resources; 3.2.5, Availability of local technical
management resources; 3.2.8, Technical competence of external technical partners; and
3.2.9, High turnover of technical employees.
Table 7-5 - Challenges in the availability of intellectual capabilities in India
Question: Intellectual Capabilities GM GE Motorola Delphi
Availability of local engineering 4 2 1 1
resources
Availability of local technical 5 4 3 1
management resources
Technical competence of external 4 - - 3
technical partners
High turnover of technical employees 4 1 3 1
5 point scale: 1 = not very challenging, and 5 = extremely challenging
Delphi, GE and Motorola all agreed that there is no challenge in hiring the local
engineering resources. Their answers aligned with their answers about the benefits
achieved in the India market. They all said that India has good access to high quality
technical talent. However, GM found it challenging to hire local engineers. In
comparison to other companies that have had technical units in India for a long time, GM
has not yet had a well-developed engineering site in India. Due to a lack of networking
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and experience with the local engineers, GM finds it is difficult to find the local
engineering resources as well as the local technical management resources. For most of
the companies, there is no problem in hiring the engineers. However, they also find that it
difficult to hire local technical managers. In order to solve this problem, many
companies invest efforts in training the local managers. For ABB, extensive training and
skill building exercises were conducted in-house and at collaborators' end to improve
design, development, production, commissioning and servicing. ABB also sends some
expatriates such as the technical experts to train the local employee in management level.
Motorola company strategy is to strengthen its senior management by bringing in good
leadership from outside or promote within.
The GM R&D India group only trains the managers in US and sends them back to
India. The training included providing the managers orientation of what GM is working
on in the US site and providing them the understanding of the projects and organization
in the US.
Delphi and GE both said that the turnover rate of technical employees is not
challenging at all. Motorola is neutral on this issue. The foreign invested companies
paid the local technical people much higher salaries than the local private and
government sectors. Therefore, the local technical people's goal is to work for the
foreign invested companies. Because of the worldwide recession, it is not easy to find a
job with a good pay, therefore there is a low turnover rate in all these companies listed
above. The employee from Cummings and Tata also agreed with this conclusion.
However, absenteeism in India is a big issue in daily operations.
Technical competence of external technical partners is a bit challenging to Delphi
and GM. From the chapter of the location factor, India has many resources in intellectual
capabilities; therefore, the technical partners also have high technical competence on
average. Delphi, however, faces problems with the car component suppliers' business
cycles, technology and quality consciousness. The Indian component manufacturers are
not equipped to keep pace with the continuously fine-tuned technology.
7.2.2. Cultural differences
The following five questions can be categorized under cultural difference: 3.2.2,
Language differences; 3.2.3, Cultural differences in workers and / or management
135
practices; 3.2.11, Difficulty of getting honest and open communications about problems;
3.2.12, Home country's engineers do not trust / understand local technical people; and
3.2.13, Local technical people do not trust / understand home country's engineers.
Table 7-6 - Challenges in cultural difference in India
Question: Cultural Difference GM GE Motorola Delphi
Language differences 3 1 1 1
Cultural differences in workers and / 5 1 2 3
or management practices
Difficulty of getting honest and open 4 3 2 3
communications about problems
Home country's engineers do not trust 3 4 1 4
/ understand local technical people
Local technical people do not trust / 3 2 1 4
understand home country's engineers
5 point scale: I = not very challenging, and 5 = extremely challenging
There is no language difference in India since most of the technical people in
India speak English. The cultural and language problems are not challenging in India for
most of the companies.
According to the executive director of the Regional Science & Technology of GM
Asia Pacific, there are differences in the cultures in India and China. He said that the
learning attitude is different between China and India. Chinese organizations have a
learning attitude and Indian organizations have a teaching attitude. India is good at Math
Base business analysis and expert in software. They want to sell their competencies to
the US, but they are not interested in learning new knowledge and skills. On the other
hand, China is willing to learn new knowledge and skills. India has intellectual
competency where China has business competency and desire to learn.
An engineer from India Tata Truck group said that there are communication
problems between the management and local engineers; it is very difficult for the local
engineers to see the big picture of the company's plans.
Most of the companies found it challenging that the home country's engineers do
not trust / understand local technical people. This is not surprising because of the culture,
time and language differences between the different countries. There is a lack of
understanding towards the local technical people. There is a difference mentality
between people in engineering and people in R&D. Engineering is usually done under
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greater time pressure than R&D. Thus the engineers are less inclined to spend the time to
bridge the cultural / geographical distance. In contrast, people in R&D are used to
working in distant areas, small labs and universities. They also have long-term
relationship with small research groups in these facilities. R&D projects are usually
conducted over a longer period of time.
Different companies rank the problem of local technical people not trusting /
understanding home country's engineers differently. Only Delphi ranked that it is
challenging. In order to analyze this challenge correctly, it is better to understand the
opinions of the local Indian engineers. According to one employee who worked for
Cummings in India, the cultural difference between India and the headquarters is a
challenge. In the US, you can call people by their first name, but employees in India are
addressed as Mr. / Mrs. Seniority is a big issue in India and there is not much freedom
between junior and senior employees. The senior employees expect great respect from
others. Because of the seniority issues in India, it is hard to get honest and open
communications about problems between the employees. An engineer who worked for
Tata Truck plant said that some Indians think that people in the US are "stupid".
7.2.3. Legal Issues
The following two questions can be categorized under legal issues: 3.2.6,
Excessive or unpredictable government regulation; and 3.2.10, Leakage of proprietary
technology.
Table 7-7 Challenges in Legal Issues in India
Question: Legal Issues GM GE Motorola Delphi
Excessive or unpredictable 3 3 4 3
government regulation
Leakage of proprietary 3 1 - 4
technology 1 
_
5 point scale: 1 = not very challenging, and 5 = extremely challenging
One of the challenges Motorola is facing in India is the rising cost of patenting in
India. Motorola also said that the Indian government is not supportive. The government
imposed high tariffs - countervailing duty of 16% to the companies. GE also said that if
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there is an issue about intellectual policy in India, the company can take the case to court
but it can take them years to receive results from the Indian court.
7.2.4. Organization Issues:
The following two questions can be categorized under organization issues: 3.2.1,
Quality of Engineering output; and 3.2.7, Cost of coordinating with technical groups in
other regions.
Table 7-8 Challenges faced in the organization in India
Question: GM GE Motorola Delphi
Organization Issues
Quality of Engineering 5 2 1 1
output
Cost of coordination with 4 1 4 3
technical groups in other
regions
5 point scale: 1 = not very challenging, and 5 = extremely challenging
Motorola, GM agreed that the cost of coordination with technical groups in other
regions is high. GM has the most problem in coordination. This is probably due to their
limited time and experience in running the engineering center in India.
7.2.5. Challenges from the employees' point of view
Employees from Tata Automotive and Cumming Engines mentioned the
challenges they faced when they worked for these companies. They mentioned that the
manufacturing capability is not as advanced as the other countries, such as the US,
Europe and China. There are challenges in the cultural issues that are similar to the
survey results. The working environment is not as free as the United States. In India, the
senior employees expect great respect from others. Because of the seniority issues in
India, it is difficult to get honest and open communications about problems between the
employees. There are coordination difficulties between the headquarters and Indian
subsidiaries. The quality of suppliers and the development of right suppliers are also
very challenging. It is very difficult to find the right suppliers with good product quality.
Therefore, the company has to train and educate the suppliers to improve the product's
quality. The employees also agreed that the excessive regulation and unpredictable
government intervention as one of the major challenges. Although there are many laws
and regulation in India, the copyright laws are not strongly executed. Fortunately, the
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WTO agreement plans to make the laws stronger and enforceable in intellectual
properties (patent) protection. There is a low turnover rate in the big, foreign invested
companies; however, absenteeism is a big problem in daily operation.
7.3. Summary of the Challenges in China and India
For both China and India, one of the major challenges is the cultural differences
between the local employees and the headquarters. Cultural difference extends much
further than language problems. Both Indian and Chinese culture has a firm hierarchy of
respect and it is therefore difficult for the local employees, especially junior employees,
to communicate honestly with management. It is often difficult to go against the cultural
tendency and "make them talk like an American". It is often easier to anticipate their
response and design one's management style around the cultural tendencies.
For cultural problems, often the US headquarters is as guilty as the local
divisions. Engineers in the US are often skeptical towards their Chinese/Indian
counterparts. The management needs to be resolute in their commitment to their overseas
engineering center and respect their contribution.
There is an abundant supply of technical intellectual capabilities in these two
markets. However, technical management resources are in short supply. Different
companies approach the need for technical management differently but they all demand a
substantial effort in the training of local managers.
In addition to the shortage of technical management resources, government
factors can also be an obstacle to the success of the engineering center. Most of the time,
personal relationship with government officials works faster than meandering through the
constantly changing laws and regulations.
With the challenges and sometimes surprises, the benefits achieves outweighs the
cost needed to overcome the challenges, making it a worthy investment. This is indicated
in question 5.1 of the survey as summarized below. All of them respond positively
toward their experience in China and India. India scored a little higher in the overall score
than China. This is most like due to the high expectation in the future of the Chinese
market.
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Table 7-9 Company overall performance in China and India.
How would you rank your company performance in China / India?
GM GE Motorola Delphi
China 4 5 4 3
India 4 5 5 4
5 point scale: 1 = Did not meet initial expectation, 5- Exceed iniial expectation
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Chapter 8. Recommendations
In this chapter, general recommendations will be made to companies who plan to
set up an engineering center in China or India. The general recommendations include the
analysis that should be made before setting up the overseas center. The potential benefits
achieved and the challenges faced in China and India are summarized, and suggestions
made about how to manage those challenges.
Following these general recommendations, more specific suggestions will be
made regarding GM, who sponsored this research. Evaluation of GM's strategic overseas
roles and organizational models are made before listing the specific recommendations to
GM. Three suggestions are made for GM if it plans to set up an engineering center in
India.
8.1. General Recommendations
8.1.1. Analysis needed before setting the overseas engineering center
Before a company sets up an engineering center in China or India, it should ask
two questions. One is what contribution the center would make to the firm's strategic
agenda in that particular location; the other is the contribution it would make to the firm's
overall competitive advantage. The answer to the first question is closely related to the
strategic role the company plans for the local operations in the short and long term. The
strategic role played by a subsidiary can be based, as we saw in Chapter 1, on two
factors: the strategic importance of the local market in the global economy, and the
organizational capabilities of the local subsidiary.
Companies often begin their operations in a country with a subsidiary that plays
the role of "Implementer": that is, it takes the products and technologies of the parent
organization and distributes them in the local market. If government restrictions or
transportation costs make it necessary, a contributor subsidiary can also do low value
added assembly operations for the local market. In some cases, the market is not
strategically important because it is small in scale, and has few prospects in the
immediate future for domestic growth or for increasing centrality in an increasingly
integrated regional economy. In other cases, however, the market is not strategically
important now, but has the potential to become so in future. This was the case for China
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in the early 1990s, and is, for many companies, the case for India today. In this situation,
the company should try to grow the capabilities of the local operations over time, in line
with the growth in the local market, with the aim of matching the role of the subsidiary to
the changing strategic importance of the market. Ideally, by the time the market has risen
to very high strategic importance in the global economy, the capabilities of the subsidiary
are highly developed, so that it becomes a source of capabilities and of product and
technology leadership that can be leveraged by other subsidiaries in the global network,
and enhances the company's overall competitive advantage. In the categories of the
typology of subsidiary roles, the subsidiary then plays the role of "Strategic Leader".
Establishing a technical center in a country adds to the organizational capabilities
there and it raises the potential for that location's contributing to the overall competitive
advantage of the company. It therefore potentially changes the role of that subsidiary in
the company's global network.
There are four contributions that an engineering center in China or India can make
for a Western multinational corporation:
(1) Providing technical support for products and systems sold in the local market;
(2) Developing technology to adapt products for the local market;
(3) Developing technology to support manufacturing for export (i.e. technical
support for an export platform);
(4) Developing technology that contributes to the company's global technology
portfolio (i.e. a center of excellence).
The first two contributions focus on raising competitiveness in the local market;
the third and fourth on improving the competitiveness of the firm in international
markets. These roles are not mutually exclusive. In many companies, a technical center
is established with a mandate to play all four roles. This can be, however, extremely
demanding, and so more often the company focuses on having the center play one or
maybe two of these roles at the beginning, with the aim of expanding its capabilities over
time. What is clear is that a company needs to define clearly the role it expects the
engineering center to play vis-d-vis the local operations of the company and the global
technical network of company engineering centers, not only at the time it is established
but also in the next five to ten years. The questions of "Who are my key customers? And
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what priority do they have? And who will my key customers be in five years?" must be
quickly and easily answerable by the managers of the engineering center. And they can
only be answered if the strategic agenda of the firm is clear.
8.1.2. Overall summary of benefits and chailenges
8.1.2.1. Benefits
Before companies set up engineering centers in China or India, they usually have
made the strategic decisions outlined above in view of their anticipated benefits.
However, even with good planning and anticipation, they may achieve some unexpected
benefits or even face some unexpected challenges after they have established their center.
Many companies gain significant benefits in China because the engineering center gives
them a better understanding of the Chinese market, closer relationship with the local
people and more effective technical support to their local customers, and therefore they
find that their sales increase. Since China provides a big market with 1.2 billion people,
engineering centers there are more directed towards serving the local market. Most of the
companies assign great importance developing new products and technologies for the
local Chinese market. Moreover, since the quality of manufacturing and the morale of
the labor in China is better than India (where manufacturing plants have an average or
30% absenteeism daily), engineering centers in China are more likely to be established to
provide support for manufacturing operations oriented to export markets rather than the
local market.
Engineering centers in India can be more effective at serving the US, Europe or
regional Asian market, given India's abundant resources in high talented, low cost and
English speaking engineers. Although both countries have low cost engineers, integrating
Chinese engineering centers with their counterparts abroad can be more difficult than is
the case for Indian centers: Chinese engineers in general need to improve their English.
Many companies regard this as the biggest challenge they face in China.
Most of the companies agreed that a technical presence in China could aid their
competitiveness. It enables them to keep pace with and understand both the local and
foreign-affiliated companies in China. The proximity to the market both culturally and
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geographically provides enormous advantages. Last but not least, the companies want to
take first mover advantages by establishing a presence before the competitors.
Alternatively, understanding the local competitors in India do not provide
significant benefit to most companies, in part because the local market is smaller or less
mature than China. In addition, the local competitors have not had to meet global
standards in the past, and are slower than their Chinese counterparts to emulate and
compete with foreign entrants. In addition to that, excessive government regulation often
stifles competition.
8.1.2.2. Challenges
One of the major challenges in both China and India is the cultural differences
between the local employees and the headquarters. Both the local subsidiaries and the
headquarters need to make efforts to break this barrier and improve their understanding
of each other. Rather than demanding that the locals conform to the parent company
culture, or that the parent company defer completely to local norms and values, it is better
to anticipate each other's responses and culture to design one's management style around
the culture tendencies. The management in the headquarters needs to be resolute in their
commitment to their overseas engineering centers and respect their contribution. Clear
communication and a shared vision between the local subsidiaries and headquarters can
help resolve this problem. The critical factor is that the parent company understands
where it needs to institute common practices in order to achieve its strategic goals, and to
communicate clearly why these practices, which may differ from standard practice in the
local area, need to be accepted. When the role of the engineering center is to support local
operations, the need for common practices may be lower than when the engineering
center is part of a global network and must be integrated with other company centers in
different locations.
There is a difference in learning attitude between China and India. It has been
said that Chinese organizations have a leaming attitude and India organizations have a
teaching attitude. India is good at mathematics-based business analysis and software.
Indian companies want to sell their competencies to US, but often they are not interested
in learning new knowledge and skills. On the other hand, China is eager to learn new
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knowledge and skills. India has intellectual competency where China has business
competency and a desire to learn.
Another challenge is the lack of technical management resources in emerging
markets. While engineers may achieve world-class standards in their work, engineering
management is often below world-class levels, and it can be difficult to find competent
middle and senior level engineering managers. Different companies approach this
challenge differently. They all demand a substantial effort in the training of local
managers. Some companies encourage in-house promotion and training. They may
either train their employees locally or send them to other subsidiaries or to headquarters.
Some companies provide formal or mandatory training programs, such as exchange
programs with other subsidiaries. Some companies have a broader perspective, and they
work closely with the government. They provide training opportunities for the officials
or employees from other companies, especially suppliers but also customers. Some
companies work closely with the university to educate and equip the students with
management skills.
In addition to the shortage of technical management resources, government
factors can be an obstacle to the success of the engineering center. Having the good
relationships with the government is a critical factor for success and can work faster than
meandering through the constantly changing laws and regulations. Some companies like
General Motors can even work with the government to make the laws and regulations in
the automotive industry, such as the emission control standards.
Despite all the challenges, the benefits achieved outweigh the costs of overcoming
the challenges, making it a worthy investment. Most of the companies reported that the
benefits achieved in the China and India exceeded initial expectations.
8.2. Recommendation to GM
8.2.1. GM's Strategic role
Like many Western companies, GM may find that the principal attraction for
establishing a technical center in India is to leverage the talented and low cost
engineering capabilities, to improve productivity by conducting engineering work-
sharing across time zones, and to identify and work with world-class engineers. In
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addition to this immediate set of advantages, there may be future advantages in the
recognition of the future potential of the Indian market. Today, the Indian vehicle market
is not a particularly attractive one. GM's current operations in India can be seen as
playing a contributor role, in which knowledge is transferred from headquarters to Indian
operations and where projects to support Indian operations are largely conducted at
headquarters or at other engineering centers in the GM network. But over time, the
Indian market is bound to grow and to increase in strategic importance. The long-term
goal for the role in India is to become the strategic leader as the role of the local market
becomes more important. The presence of GM in India can provide more technical
support for the products in the local market, giving GM a better understanding of how the
local market is evolving in order to develop new products or technologies for the future.
India's subsidiaries can also provide the customer need for the regional (South Asia)
market. Finally, as global competitors increase their presence in India, GM does not
want to be outpaced.
8.2.2. GM organizational model
GM organizational model has evolved from being multi-domestic before the
1980s to being increasingly global. GM has developed a centralized hub model in which
most strategic assets; resources, responsibilities and decisions are centralized in the
headquarters. The project allocations to India originate in the headquarters and the
company aims to have a common set of engineering processes for all the subsidiaries,
including India. With the global model, headquarters managers are required to have
frequent and intensive communication with the local subsidiaries in order to retain a
consistent, centrally mandated management system. It is very important to build trust
and credibility between the headquarters and the subsidiaries, since the overseas
subsidiaries depend on the center for resources and direction. Since the local market
operations in emerging markets have had relatively little independence, the management
needs to maintain its focus on the world market but also to have more understanding of
the local environmental differences. But the primary aim of the global organization is to
facilitate the development of coordinated strategies and to capture global-scale
efficiencies.
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GM's investment in China5 4
GM started its operation in China in 1995. GM currently has four joint ventures
and two wholly owned subsidiaries in China. Moreover, GM has employed over 3500
employees; some of them with manufacturing and engineering capabilities. GM's
operations in China not only include manufacturing plants, but their major functions also
include sales, marketing and aftersales services. In addition, GM has partnerships with 8 -
10 universities. GM has a JV with PATAC for the Engineering field. There is a lot of
work sharing between the PATAC (China R&D unit) and US engineering unit in
products development and validation such as the finite element analysis. All engineering
sites overseas use the same process and standards as the US in order to share the US
R&D work and take advantage of the 24-hour around the globe research and
development. The key technical personnel in China frequently consult with their
counterparts in technical units in other countries about technical issues. For example, the
engineering design plan and sales development are based on the knowledge of European
and US units.
The engineering is for car and engine design. GM China designs automobiles for
the local market and the regional Asian market. R&D conducts research and makes
inventions for the automobile sub system. Engineering provides application from R&D's
inventions. As GM developed the manufacturing site in China, GM also established
R&D facilities. The R&D group not only developed technologies that had benefit to the
local Chinese market, but has also benefited the whole corporation including the US. GM
then focused on building an engineering facility in Shanghai and hired a chief technology
officer who will merge science, technology and engineering works. In addition, GM has
several different low cost R&D projects conducted in universities and laboratories in
China. When a project is mature enough for application, it is sent to the engineering
department, where many people in one facility work on one technology and apply it to
the car design. There are engineering facilities in China because there is a need in the
market and there are manufacturing sites in China. After the new design is done in the
14 Source: http://www.gm.com/company/corpinfo/global-locations/china.htm
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8.2.3.
engineering function, it can be applied directly in the local manufacturing facilities. Last
but not least, GM has built good relationships with the Chinese government.
8.2.4. Benefits achieved in China
The labor cost in China is lower than the other overseas sites, but this is not
currently a clear benefit to GM. However, there is access to high quality technical talent
in China and they work hard and have great commitment and responsibility to the
company. There is a rapid improvement in accessing the local centers of technical
excellence with the universities. The abundant availability of engineers in China can
bring huge benefits. The China units can conduct local market research to understand the
local customer needs and provide this information to the headquarters in US and other
GM units. However, there is not enough time to maintain customers' feedback for the
newly developed products and there is not enough data for customer evaluation.
Moreover, Volkswagen and several of the Japanese automotive firms are ahead of GM
China in understanding the local market since they have had competencies in China for
20 years. But this means that the technical resources in China can provide quick and
detailed knowledge of competitors in the China market to GM executives. The Chinese
market has bad signaling for the companies since China does not have a third party (e.g.
market research firms) to analyze the market behavior. The last benefit is that setting a
strong presence in China can make the US headquarters (companies) become more
globally oriented and have global expertise.
8.2.5. Suggestion for GM investment in India
India's market for vehicles is much less developed than China's market and GM
doesn't have the throughput in India that it has in China. The automobile industry in India
is has yet to become an attractive target for investment from Western companies as it is
hard to earn money in India. Some of the reasons are lack of government support for
foreign investment in manufacturing, variations in regulations across India's fifteen
provinces, and high tax rates.
Despite the difficulties in entering the India market, the country's technical
resources are highly attractive. There are many low cost engineers in India and they are
willing to work around the clock. GM will benefit if it can utilize the engineering
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capability in India. But the role that such a center would play depends heavily on
whether GM is prepared to raise significantly its investments in operations in India. If it
parallels the development in China, the development of engineering capabilities will
follow the development of manufacturing operations, which would be a major strategic
commitment at the very top levels of GM.
Without such operations, it is not clear that the potential benefits of conducting
lower-cost engineering activities in India would out-weigh the perceived strong benefits
of co-locating engineering activities in their current locations in North America. In
addition, engineering projects are usually done in a shorter period of time compared to
R&D. Nevertheless, there is a pool of low cost and high efficient engineers in India, and
a carefully focused technical center in India that focuses on research relevant to emerging
markets or on software development would have potential benefits for GM.
People in R&D are used to working in distant areas, small labs and universities.
They also have a long-term relationship with small research groups in these facilities.
R&D projects are usually conducted over a longer period of time.
There are three suggestions for GM in setting up the engineering center in India.
The first one is to hire a Chief Engineer for the Engineering group in India. GM can set
up a facility in a city where there is an abundance of resources in engineering such as
Bangalore. The second suggestion is to have a liaison with an Indian company located in
Michigan. Then GM can experiment with distributed engineering projects through this
Indian company in India. The engineering department here would conduct daily business
with the manager of the Indian organization in Troy, MI. The third suggestion is about
the type of engineering projects to be conducted in India. In order to utilize India's
software capabilities, GM should invest in engineering software development such as
crash test simulation.
It is clear that, just as China is on the way to becoming a strategically important
location for many Western firms, including those in the auto industry, so India is poised
to become an important location in the future. But whereas many companies began their
activities in China in a traditional fashion, starting with production and sales and then
adding engineering and R&D, in the case of India the trajectory may be quite different,
and may follow the evolution of the Indian economy. India's development trajectory has
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been very unusual, and may represent a significant shift that provides a new development
model for the twenty-first century. India has become globally competitive not in low-
cost manufacturing but in software and engineering. Companies that tap into India's
technical competences and integrate them effectively with their technology development
networks may well establish a presence in India that will enable them to "build down" the
value chain, developing an operating presence as the market grows. China and India
provide very different opportunities for today's global corporations, but a growing
number of companies are trying to develop strategies for leveraging both locations in
their global strategies.
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Appendix I: Survey
Benchmarking Global Engineering Model
in China and India
Prepared by
Jocelyn Chen
(Sloan MBA'02 and MSME'02 MIT)
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Overview and Instructions
Purpose of the Study:
Issues covered:
Time Required:
Returning the
Survey
This study aims to analyze the benefits and challenges in
setting up Engineering Centers in emerging countries,
especially in India and China. This survey is part of the
research I am conducting for my Master's thesis in
Management and Mechanical Engineering. One element of
the Leaders for Manufacturing Program in which I am
currently a student is an internship in a company. I am
currently working as an intern in General Motors, which is
also participating in this survey.
The issues covered in this survey include the activities
conducted in China and India, Engineering projects, the
benefits and challenges faced in China and India, and the
effectiveness in communicating across borders. Where the
questions specify a location (China or India) please answer
for the location whose operations you know best. If you
are equally familiar with activities in both locations, your
response for both would of course be most welcome, but
please do not feel obliged to answer for both locations.
This survey takes you approximately 20 minutes to
complete. Please leave blank any questions that you prefer
not to answer. Feel free to write any comments on the
survey.
When you completed the survey, please send it by fax:
(781-271-1199 Attention: Jocelyn Chen). If you have any
questions about the survey, contact Jocelyn Chen at
781-856-8192 or email to: jccl@mit.edu
Thank you very much for your participation.
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General Questions:
1.1. Which of the following activities does your business unit/division conduct in
China and India? Please answer for whichever location whose operations you
know best. If you are equally familiar with both, your responses for both
countries would be most welcome. Please check all of the following activities
that apply.
Activities China India
1 Engineering for local market
2 Engineering for regional Asian market
3 Engineering for global market
4 R&D for local market:
5 R&D for regional Asian market:
6 R&D for global market
7 Manufacturing for local market
8 Manufacturing for regional Asian market
9 Manufacturing for global market
10 Marketing
11 Sales
2. Engineering related question:
2.1. Which of the following technical activities does your business unit/division
conduct in China/India? Again, please respond for the location you know best.
(Please check the appropriate box for the task of the Engineering group)
Technical Activities China India
I Research and Development
2 Product Definition
3 Product Design
4 Product Development
5 Quality Control
6 Specification
7 Technical Sales Support
8 Validation
9 Testing
10 Software Development
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2.2. What is the importance of the activities your business unit conducts in China or
India?
Please respond on a 1 to 5 scale, where:
1 = Not Important at all, 2 = Slightly Important,
3 = Somewhat Important, 4 = Important,
Applicable
5 = Very Important, N/A = Not
Benefits China India
1 Identifying and working with 1 2 3 4 5 1 2 3 4 5
leading university researchers N/A N/A
2 Identifying and working with 1 2 3 4 5 1 2 3 4 5
technical in excellent suppliers N/A N/A
3 Modifying products to suit local 1 2 3 4 5 1 2 3 4 5
market N/A N/A
4 Modifying products to suit (Asian) 1 2 3 4 5 1 2 3 4 5
market N/A N/A
5 Developing new products/ 1 2 3 4 5 1 2 3 4 5
technologies for local market N/A N/A
6 Developing new products/ 1 2 3 4 5 1 2 3 4 5
technologies for regional Asian N/A N/A
market
7 Performing fundamental / basic 1 2 3 4 5 1 2 3 4 5
research N/A N/A
8 Establishing good relationships with 1 2 3 4 5 1 2 3 4 5
local government N/A N/A
9 Conducting engineering work 1 2 3 4 5 1 2 3 4 5
sharing through variable time zones N/A N/A
10 Providing technical support for 1 2 3 4 5 1 2 3 4 5
products in the local market N/A N/A
11 Building a technical presence to 1 2 3 4 5 1 2 3 4 5
expand possibilities/options in the N/A N/A
future
12 Keeping pace with competitors 1 2 3 4 5 1 2 3 4 5
N/A N/A
154
2.3. Please indicate the extent to which you agree or disagree with each of the
following statements as it applies to the main business for which your
engineering unit develops products/technologies: (Please respond on a 1 to 5
scale)
1 = Strongly Disagree, 5 = Strongly Agree, N/A = Not Applicable
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Issues Ranking
1 Our company aims to have a common set of engineering 1 2 3 4 5
process. N/A
2 Our company encourages each technical center to develop 1 2 3 4 5
distinctive approaches to solving problem. N/A
3 Having geographically dispersed technical centers gives our 1 2 3 4 5
company a competitive advantage because of the variety of N/A
approaches and solutions.
4 Having geographically dispersed technical centers increases 1 2 3 4 5
costs of coordination and integration within our company. N/A
5 Newly hired technical personnel in the Chinese/Indian 1 2 3 4 5
operations are able to make an important contribution to N/A
this unit's technical activities almost immediately.
6. This unit's skills and technologies are well known to key 1 2 3 4 5
technical personnel in other locations within the company. N/A
7. Key technical personnel in this unit know what skills and 1 2 3 4 5
technologies are located in other technical units within the N/A
company.
8 Key technical personnel in this unit frequently consult with 1 2 3 4 5
their counterparts in technical units in other countries about N/A
technical issues.
3. Benefits and Challenges of having Technology Development activities
in the India and China Market.
3.1. What benefits have you achieved in China and India? Please respond on a 1 to 5
1
4
scale:
= Benefits not Achieved, 2 = Partially Achieved, 3 =Benefits Achieved,
= Exceed Expectation, 5 = Much over Expectation, N/A = Not Applicable
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Benefits China India
1 Reduced cost of technical development 1 2 3 4 5 1 2 3 4 5
(e.g. lower labor cost) N/A N/A
2 Access to high quality technical talent 1 2 3 4 5 1 2 3 4 5
N/A N/A
3 Increased speed of technology 1 2 3 4 5 1 2 3 4 5
development N/A N/A
4 Improved access to local centers of 1 2 3 4 5 1 2 3 4 5
technical excellence (e.g. University) N/A N/A
5 Understanding of local customer needs 1 2 3 4 5 1 2 3 4 5
N/A N/A
6 More rapid response to local changes 1 2 3 4 5 1 2 3 4 5
and needs N/A N/A
7 Better understanding oflocal 1 2 3 4 5 1 2 3 4 5
competitors N/A N/A
8 Development of new process and new 1 2 3 4 5 1 2 3 4 5
technology (global center of N/A N/A
excellence),
9 Better relationship with local suppliers 1 2 3 4 5 1 2 3 4 5
N/A N/A
10 Global leveraging of local suppliers 1 2 3 4 5 1 2 3 4 5
N/A N/A
11 Provided an outsourcing network for 1 2 3 4 5 1 2 3 4 5
headquarter N/A N/A
(Collect and provide information for
headquarter)
12 Increased product or project quality 1 2 3 4 5 1 2 3 4 5
1_ N/A N/A
3.2. What are the major challenges that confronted your business unit/division after it
established its technical presence in China and India?
Please rate the following factors for each site on a scale from:
1 = Not very challenging to 5 = extremely challenging, NA = "Not applicable" to your
unit
Challenges China India
1 Quality of engineering output 1 2 3 4 5 1 2 3 4 5
1 N/A N/A
2 Language differences 1 2 3 4 5 1 2 3 4 5
N/A N/A
3 Cultural differences in workers 1 2 3 4 5 1 2 3 4 5
and/or management practices N/A N/A
4 Availability of local engineering 1 2 3 4 5 1 2 3 4 5
resources N/A N/A
5 Availability of local technical 1 2 3 4 5 1 2 3 4 5
management resources N/A N/A
6 Excessive or unpredictable 1 2 3 4 5 1 2 3 4 5
government regulation N/A N/A
7 Cost of coordinating with technical 1 2 3 4 5 1 2 3 4 5
groups in other regions N/A N/A
8 Technical competence of external 1 2 3 4 5 1 2 3 4 5
technical partners N/A N/A
9 High turnover of technical 1 2 3 4 5 1 2 3 4 5
employees N/A N/A
10 Leakage of proprietary technology 1 2 3 4 5 1 2 3 4 5
N/A N/A
11 Difficulty of getting honest and open 1 2 3 4 5 1 2 3 4 5
communications about problems N/A N/A
12 Home country's engineers do not 1 2 3 4 5 1 2 3 4 5
trust / understand local technical N/A N/A
__  people 
___________ ___________
13 Local technical people do not trust / 1 2 3 4 5 1 2 3 4 5
understand home country's N/A N/A
engineers
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4. Linking Engineering/Technical Units Across Borders:
4.1. As your technical operations in China and/or India has interacted with
Engineering/Technical units among different countries in the last two years, how
effective was each of the following factors in contributing to a good working
relationship with them? (1-5 scale: 1 = not effective, 5 = most effective)
Frequent communication via telephone 1 2 3 4 5
Frequent communication via faxes 1 2 3 4 5
Frequent communication via e-mail 1 2 3 4 5
Communication via video conference 1 2 3 4 5
Short term visits (<3 weeks) by technical personnel 1 2 3 4 5
from home country units
Short term transfer (1 -6months) by technical personnel 1 2 3 4 5
from home country units
Longer term transfer (> 6 months) by technical personnel 1 2 3 4 5
from home country units
Short term visits (<3 weeks) by local technical personnel 1 2 3 4 5
to home country units
Short term transfer (1 -6months) by local technical 1 2 3 4 5
personnel to home country units
Longer term transfer (> 6 months) by local technical 1 2 3 4 5
personnel to home country units
Short term visits (<3 weeks) by management 1 2 3 4 5
Short term transfer (1 -6months) by management 1 2 3 4 5
Longer term transfer (> 6 months) by management 1 2 3 4 5
Frequent meetings of top-ranking managers 1 2 3 4 5
A system for allocating the costs and benefits ofjoint
activities 1 2 3 4 5
Designating a single unit as the worldwide leader for 1 2 3 4 5
technology development within a business of technical area
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5. Conclusion
5.1. How would you rank your company performance in China / India?
(Please circle the ranking to your best knowledge)
1-5 scale: 1 = Did not meet initial expectation, 5 = Exceed initial expectation
China 1 2 3 4 5
India 1 2 3 4 5
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6. Respondent's background information
(Please check and fill in the most applicable one)
6.1. What is your citizenship?
6.2. What is your highest level of education attainment?
Bachelor Master Doctor
Major:
Field:
Country highest degree is from:
6.3. In addition to English, are there any other languages you use professionally?
Yes
If Yes, please list:
No
6.4. How many times do you travel outside the country on business related trips?
Every month
year
Every other year
travel
2-3 times per year
Once every five year
6.5. How many years of working experience in this country did you have before
taking your current position?
0 - 1 year
5 - 10 years
2 - 3 years 3-5 years
More than 10 years
6.6. How long have you been employed in this company?
0 - 1 year
5 - 10 years
2 - 3 years
10 - 15 years
3-5 years
More than 15
years
------------------- Thank you very much!!----------------
(Note: Attached is the cover page for fax, if you want to fax this questionnaire to
me.)
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Appendix II: Rationale of the Survey
Question 1.1:
" Who are the engineering centers serving? (North America or local market)
* Verify with answer to question 2.2- why the company enter the country
Question 2.1:
* Every company defines the word "engineering" differently; this question is aimed
at getting a more precise definition of engineering.
Question 2.2:
* Try to determine why the company entered a country. Answers are ranked 1 to 5
to allow respondents to assess relative importance across the 10 criteria
" This can determine the strategic roles of National subsidiaries: Black Hole
Strategic Leader, Implementer or Contributor
Capability of Local Subsidiary
Low High
Importance
Of High
Local
Market
Low
Question 2.3:
* From the extent to which the company (respondent) agree or disagree with the in
how the engineering unit develops products for the main business, we can
determine what is the company's operation model in that country: Global, Multi-
national, or International.
" We can also determine the Human Resources Issues in whether they can make
important contribution and how they utilize the skills of other technical
subsidiaries.
Question 3.1:
0 Try to quantify the benefits of each country.
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Black Hole Strategic
Leader
Implementator Contributor
* Can be cross-analyzed with answers to question 2.2 (the importance of the
company enter into China/India)
Question 3.2:
* Try to understand the challenges faced in each country. Answers are ranked 1 to 5
to allow respondents to assess relative importance across the 10 challenges
Question 4.1:
* What are the means of communication and how are the effectiveness of such
means?
Question 5:
* Determine whether the performance of the local subsidiaries meet the initial
expectation of not
Question 6:
* Understand the respondent background
We can have a knowledge in how well does the respondent understand the local
subsidiaries.
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